
U N I T E D S T A T E S D I S T R I C T COURT
D I S T R I C T O F M O N T A N A

IN THE M A T T E R OF: )
)Libby Asbes tos S i t e )

Linco ln County, Montana )

DECLARATION OF PAUL R. PERONARD
I, Paul R. Peronard, in accordance with 28 U.S.C. 1746, declare as f o l l o w s :
1. I am an environmental engineer employed as an On Scene Coordinator ( O S C ) by the

United S t a t e s Environmental Protection Agency ("EPA"), Region VIE, Denver, Colorado in the
O f f i c e of Ecosystems Protection and Remediation. Since November 1999, 1 have been assigned
to the Libby Asbestos Site ("the Site"), located in Libby, Lincoln County, Montana.

2. In my capacity as O S C , I am charged with directing and overseeing all investigations
and response actions at the S i t e conducted pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act ("CERCLA"), 42 U . S . C . §9601 et seq.. and the
National Contingency Plan (NCP), 40 C.F.R. Part 300. This includes oversight of all government
and contract personnel ' w o r k i n g on the S i t e ; re sponsib i l i ty for directing where and how to collect
sample s , make surveys, and conduct other related investigative actions; re spons ib i l i ty for direc t ing
any clean-up actions; responsibi l i ty for public communication of the EPA's actions and f i n d i n g s ;
and for EPA's overall interaction with the local medical community and health o f f i c e r s .

3. I have been an OSC for EPA Region Vm since April 1998. Prior to that, since
November 1990, 1 was assigned as an OSC for EPA Region IV, located in Atlanta, Georgia.
Before becoming an O S C , I was a Compliance OflBcer in EPA Region IV, enforcing the s tandards
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of the Resource Conservation And Recovery Act ("RCRA") beginning in S e p t e m b e r 1985. As an
O S C , I have directed and overseen response actions at over 30 CERCLA "Removal" S i t e s , and
directed and overseen response actions at over 35 "classic emergencies," including train
derai lment s , oil p i p e l i n e s p i l l s , highway accidents, illicit drug labs, and "midnight" drum dumps . I
regularly teach training classes on such subjec t s as hazardous waste transport and d i s p o s a l , f i r e
chemistry, CERCLA and NCP response authorities, RCRA regulations, and waste treatment
technologies. I have a Bachelor of Chemical Engineering from the Georgia Ins t i t u t e of
T e c h n o l o g y and have comple ted over 50 hours of graduate work in Chemical and Environmental
Engineering.

4. The Libby Asbestos S i t e is located within Sect ions 3 and 10, T . 3 0 N , R.31 W. of the
Libby Quadrangle, in the county of Lincoln. The Si t e includes a vermiculite mine ("the Mine"),
two former vermiculite processing centers (the "Screening Plant," and the "Export Plant"), the
road between the Screening Plant and the Mine, and homes and other businesses which may have
become contaminated with asbestos as a result of the vermiculite mining and processing
conducted in and around Libby. It is my understanding that vermiculite mining and associated
proce s s ing began at the Mine around 1919 and continued until 1990. Universal Zonol i t e
Company owned and operated the Mine and associated processing centers in Libby from the late
1920s until 1963. In 1963, W.R. Grace purchased Universal Zonol i t e Company. W.R. Grace
owned and operated the Mine and associated processing centers (including the Screening and
Export P l a n t s ) f r om 1963 until the early 1990s. In 1994 Kootenai Development Company
("KDC") purchased the Mine and portions of the Screening Plant.
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5. Since as early as 1928 it has been known that the vermiculite ore at the Mine
contained significant amounts of amphibole asbestos, generally of the tremoli te-act inoli te s o lu t i on
series. Concentrations of amphibo l e asbestos in the vermiculite ore range generally f rom 5-40%
by weight, but there exist veins of relatively pure amphibole asbestos visible in a number of p lac e s
within the ore body. Once mined, the vermiculite ore was beneficiated (by dry milling alone
through 1975, by a combination of dry and wet milling from 1975 to the early 1980s, and by wet
mil l ing alone f r om the early 1980s until 1990) at the Mine, separating waste rock and overburden
f rom the vermiculite ore. Once benef ic iated, the milled ore was trucked to the Screening Plant,
which was located on the bank of the Kootenai River, near the intersection of Highway 37 and
Raney Creek Road. At the Screening Plant, the vermiculite was separated into f ive d i f f e r e n t size
grades, through a mechanical screen-sieving process. Once screened, the sized vermiculite ore
was transported across the Kootenai River, via a conveyor belt, to a rail loading station for
di s tr ibu t ion around the country. Limited historical data, collected by both EPA and W.R. Grace,
indicate the asbestos content of the screened ore ranged from trace amounts to 8% by weight.
The Screening Plant property is now used as the primary residence for the current proper ty
owners, and as a wholesale plant nursery. Beneficiated and/or screened vermiculite ore was also
trucked to the Export Plant, located in downtown Libby, adjacent to Highway 37 where it crosses
the Kootenai River. The two main operations at the Export Plant were the expansion (a.k.a.
"ex fo l ia t i on") of the beneficiated vermiculite ore in a dry kiln and the bagging and loading of
vermiculite for rail and highway shipment. The Export Plant proper ty is currently owned by the
City of Libby, which leases the property to Mill Work West, a retail lumber business.
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6. Asbes tos can cause asbestosis (a scaring of the lung tissue resulting in reduced lung
capac i ty) and is a recognized human carcinogen, causing lung cancer and mesothelioma (a lethal
neop la sm of the lining of the chest and abdominal cavities). Cancer of the larynx and esophageal
l in ing has also been associated with exposure to asbestos.

7. Based on research conducted by the U . S . Public H e a l t h Service, the National I n s t i t u t e
of Occupational Heal th , McGill University, the Agency for Tox i c Substances and Disease
Registry, the Montana Department of Heal th , the Lincoln County Medical O f f i c e , and W.R.
Grace, the EPA has determined that there exists widespread asbestos-related disease among Mine
workers, workers at the Screening and Export Plants, their famil i e s , and workers at fac i l i t i e s
around the country that handled Libby vermiculite. Based on this research, there is also
substantial evidence that there are a large number of cases of non-occupational asbestos-related
diseases among p e o p l e in Libby, and among p e o p l e residing around processing f a c i l i t i e s around
the country. Some of these cases include individuals who are not related to, and did not come in
known contact with, workers at the Libby Mine or related processing fa c i l i t i e s . A pu lmono log i s t
in S p o k a n e , Washington, to cite an anecdotal example, has treated over 200 cases of asbestos-
related diseases among p e o p l e who had either lived in Libby or worked at the Mine. Out of this
p h y s i c i a n ' s cases were 48 incidents of apparent ly non-occupational exposure, including 18 with
no ties to anyone working at the Mine.

8. In response to local concerns described in news articles, an EPA response team
conducted an initial site visit on November 23, 1999. The initial investigation lasted three days
and consisted of the f o l l ow ing: a brief inspection of the Mine and processing f a c i l i t i e s ; interviews
with local o f f i c i a l s and some members of impacted fami l i e s; an interview with a pulmonologi s t in
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S p o k a n e , Washington who special izes in the treatment of asbestos-related diseases; and the
c o l l e c t i on of a small set of environmental samples. Based on the result s of the initial invest igation,
EPA initiated a larger scale investigation to obtain information on airborne asbestos levels in
Libby to j u d g e whether time-critical intervention was necessary to protect public health; obtain
data on asbestos levels in potential source materials (at the Export and Screening Plants); and
i d e n t i f y the most appropr ia t e analytical methods to screen and quanti fy asbestos in source
material. EPA's investigation into conditions at the S i t e continues to date.

9. EPA has found significant amounts of asbestos-contaminated soil at the Site. H i g h
concentrations of amphibole asbestos remain in the tailings pi l e and tailings pond at the Mine. At
both the Export and Screening Plants there is significant asbestos contamination, with
concentrations measured as high as 12% by weight in soil in some areas. Asbestos was disposed '
of at the two plant s (either intentionally or inadvertently) during their years of operation.
Relatively pure "rocks" of amphibole asbestos can be found on the ground at both Plants. Piles of
unexpanded vermiculite are present at the Screening Plant. Recent air and dust samples at both
locations also indicate the presence of amphibole asbestos. The current occupants and their
f a m i l i e s at both the Export and Screening Plant are exposed to this amphibole asbestos. The
contaminated soils are subject to disturbance by wind, tracking through and off of the properties
by human activities, and migration from potential new development and construction, all of which
can cause re-entrainment of asbestos f ibers and lead to additional asbestos exposure. Prior to
EPA action, both locations were heavily t r a f f i c k e d by the public, with no control measures in
place to prevent exposure to asbestos. Final ly, EPA has collected air and dust samples from
numerous homes and businesses in Libby.
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10. On May 23, 2000 EPA issued an Action Memorandum calling for response actions at
the S i t e . ( S e e Attachment 1) Based on the f a c t s contained within the Action Memorandum, and
its s u p p o r t i n g Administrative Record (publ i shed for review on July 28, 2000), EPA determined
that there is a release or substantial threat of release of a hazardous substance (asbestos) at the
Site which presents an imminent and substantial endangerment to publ i c health, we l fare , and the
environment. Inhalation of asbestos f ibers is the exposure pathway of primary concern at the S i t e .
The Action Memorandum authorized response actions at the Screening and Export Plants ,
inc luding the excavation, removal, and di sposal of contaminated soil, to mitigate this
endangerment. Subsequently, EPA has undertaken response actions pursuant to CERCLA and
the NCP at the Screening Plant, and has ordered W.R. Grace to undertake similar response
actions at the Export Plant. These actions generally include the cleaning and/or demolition of
contaminated bui ldings, and the excavation, removal and di sposal of contaminated soil.

11. The EPA, in conjunction with the Montana Department of Environmental Quality
(MDEQ) is still evaluating the needed scope of response actions at the Mine i t s e l f .

12. The Screening Plant is composed of several parcel s of property. At the initiation of
EPA activities at the Screening Plant, these parcels were owned by four fami l i e s or corporate
entities: Mel and Lerah Parker; Gene Wise; Mark Owens; and the Kootenai Development
Company (KDC). In addition, KDC owned all of the land associated with the Mine. EPA had
obtained written or oral access to conduct its investigations and response actions f r om all of these
a f f e c t e d parties. On July 18, 2000, W.R. Grace informed EPA that it had bought two thirds of
the stock in KDC and that Mark Owens had sold his proper ty to K D C . Subsequent ly, in a letter
dated July 18, 2000, W.R. Grace rescinded all access agreements in e f f e c t between EPA and KDC
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and s p e c i f i c a l l y stated " ...the USEPA, and its representatives, contractors, agents, or guests are
hereby f o r b i d d e n f r o m entering any KDC property..."

13. The Mine S i t e i t s e l f has been i d e n t i f i e d by the EPA, MDEQ, (see Action
Memorandum) and W.R. Grace (see W.R. Grace Work Plan, dated July 28, 2000), as the
pr e f e r r ed d i spo sa l location for asbestos-contaminated soil and debris removed f r o m both the
Export Plant and Screening Plant. Prior to W.R. Grace's July 18* letter, EPA worked with
MDEQ and W.R. Grace over a period of months to i d e n t i f y a p p r o p r i a t e d i sposal locations at the
Mine. As discussed below, I characterize EPA's role in these discussions as f a c i l i t a t ing the use of
the Mine as a repos i tory, thus saving EPA and W.R. Grace substantial sums of money that
otherwise would be spent on o f f - s i t e disposal. Thus, it was with great dismay that I received the
July 18* denial of access.

14. Since the beginning of EPA's investigations in Libby in November 1999, and the
subsequent response actions initiated this past spring, representatives of W.R. Grace and its
contractors, EPA, MDEQ, and KDC have discussed the use of the Mine as a potential waste
repo s i tory for asbestos related clean-ups in Libby. These discussions have included Mr. Alan
S t r i n g e r , and Mr. W i l l i a m Corcoran, of W.R. Grace; Mr. Tim Stout and Mr. Ray Lidstrom, of
Radian Internat ional , contractor of W.R. Grace; Mr. Mark Owens of K D C ; Mr. John Constan and
Mr. Pat Plantenberg of MDEQ; and myself on behal f of EPA. Some of these discussions also
inc luded enforcement s t a f f f rom EPA. These discussions always considered the Mine as the most
l og i ca l p lace to place the material removed from the Export and Screening Plants. The
discuss ions centered around appropr ia t e locations on the Mine to place the materials, given the
various technical and legal constraints.
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15. In Apri l 2000,1 met with Mr. Jim S t o u t , Mr. J o h n Constan, Mr. Alan Stringer , and
Mr. Mark Owens at the Mine to discuss potent ia l locations to use as a repository. At that time an
area known as "Hole 23" was thought to be the best location. In May 2000, the EPA received a
l e t t e r f r o m the MDEQ ob j e c t ing to the use of H o l e 23, but requesting instead to use the
excavated material to shore up an eroded area on the "tailings pile." After reviewing this request,

I discussed this idea with the EPA's engineering contractor, CDM, Mr. S t o u t , Mr. Str inger , Mr.
Plantenberg, and Mr. Constan. At that time it was f e l t by all but Mr. Plantenberg that this was not
pract ical at this time. Subsequently, a meeting was held at the Mine with Mr. S t o u t , Mr. Stringer,
Mr. Owens, Mr. Plantenberg, Mr. Constan, myse l f , and a few others present. At that time, all
agreed that two areas, Area 12 and Area 19, would be the best locations to place soil and debris
giving consideration to issues of permitting, practicality, cost, future use and protection of public
health.

16. Prior to W.R. Grace's acquisition of the KDC stock I was involved in several
di scus s ions with Mark Owens of KDC regarding settlement of KDC's l iabi l i ty at the Sit e . EPA
wanted to formalize our earlier discussions with KDC, propos ing to provide KDC with
a p p r o p r i a t e l iab i l i ty protections in exchange for use of the Mine S i t e as a reposi tory for
contaminated material removed from the Screening Plant (which includes KDC property). U p o n
information and b e l i e f , all of the amphibole asbestos contamination at the Screening Plant
originally came from the Mine Site. On June 1, 2000, Ms. Kelcey Land, EPA Region VHI
transmitted paperwork to KDC to assist in establishing KDC's financial ability to par t i c ipa t e in
such a settlement.

17. On June 28,2000, at their request, I attended a meeting with W.R. Grace and its
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contractors to discuss their Work Plan for the clean-up of the Export Plant. Members of MDEQ
at t ended by conference call. In add i t i on to discuss ing their Work Plan, W.R. Grace requested that
EPA consider a conso l idat ion of the hauling of waste to the Mine p r o p e r t y (which was s t i l l
contro l l ed by KDC at this time) by W.R. Grace personnel as an alternative to running para l l e l
operations. I indicated that EPA was willing to consider the proposa l . During this meeting Mr.
David Cleary, attorney for W.R. Grace, expressed some reservation about W.R. Grace using the
Mine S i t e for d i s p o s a l , and suggested that W.R. Grace might p r e f e r to pay the extra cost to haul
its waste to S p o k a n e , Washington. At that time W.R. Grace's d r a f t Work Plan contemplated
both options. I stated clearly at that meeting that the EPA considered the preferred alternative to
be the Mine proper ty , and that we were actively pursuing a deal with KDC to further that end.

18. On June 30, 2000,1 attended a similar meeting with W.R. Grace personnel to f ur th er
discus s their Work Plan. During that meeting the MDEQ provided assurance to W.R. Grace that
if d i s p o s a l of asbestos-contaminated material at the Mine was done under the UAO, the MDEQ
did not see any adverse a f f e c t on the status of KDC's reclamation permit.

19. On July 5, 2000,1 attended a meeting at EPA Region Vin o f f i c e s in Denver,
C o l o r a d o , with representatives of W.R. Grace, MDEQ and EPA. T h i s meeting was arranged by
EPA at the request of W.R. Grace to assist W.R. Grace in obtaining MDEQ's comments on and
approval for use of the Mine as a disposal site. On July 18*, a f t e r having purchased a con tro l l ing
number of shares of K D C , W.R. Grace denied EPA access to the Mine.

20. Given W.R. Grace's denial of access, I have asked EPA's attorneys to seek access to
the Mine to e f f e c t u a t e EPA's response actions at the Libby Asbestos S i t e (part icularly the
removal of asbestos contaminated soils from the Screening Plant and the di sposal of those soils at
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the Mine) for the f o l l o w i n g reasons:
a. Proximity and Cost. The Mine is within eight miles of the Screening Plant. The

nearest permitted asbestos di sposal location with the capacity to handle the volume
of waste expected to be generated from the Screening Plant is in S p o k a n e ,
Washington, some 159 miles f r om Libby. T h i s would not only increase the cost of
the Screening Plant clean-up by at least $5 million in trucking and d i spo sa l f e e s ,
but would also increase the time required to complete the action by several
months. Greater time in completion increases the potential for exposure, thus
increasing the risk to human health.

b. Traffic Patterns. It is anticipated that over 7000 truckloads of asbestos
contaminated material will be shipped from the Screening Plant alone. Use of the
Mine as a repository for the shipments f rom the Screening Plant would c o m p l e t e l y
remove transport f r om public roads (the US Forest Service and Lincoln County
have agreed to j o i n t l y close the road to the Mine, "Raney Creek Road") and the
waste from the Export Plant would only travel along approximately 4 miles of
Highway 37. Neither haul route would pass through a town or city. By contrast,
going to Spokane, the routes would pass through the center of dozens of
communities in three Stat e s: Montana, Idaho , and Washington. Heavy truck
traffic through populated areas over public roads increases the chance of a traffic
accident, while wasting fue l and increasing air po l lu t i on . Whi l e the EPA believes it
is po s s i b l e to manage these risks, it is obviously more prudent to avoid them
altogether.
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c. C o n s o l i d a t i o n of Contamination. The level s of asbestos at the Export and
Screening Plant s are generally much lower than those that currently exist at the
surface of the Mine. Thus, the Mine i t s e l f will have to be managed as an asbestos
contaminated area inde f ini t e ly. By consol idat ing the wastes at the Mine it
minimizes the number of areas where amphibole asbestos contamination will have
to be managed in the long term. By cleaning the two former processing centers,
while adding no new areas of contamination, landfill space is preserved, and two
large tracts are put back into productive use. A l s o , by using the Mine a minimal
number of personnel will have to handle and manage the amphibole contaminated
soil and debris.

d. Improvement of Mine Conditions. The material excavated from the Screening and
Export Plants contains a large amount of top so i l suitable for vegetation growth,
something that is in short s u p p l y at the Mine. The MDEQ has s p e c i f i c a l l y
requested of the EPA that the excavated material be placed on the mine in such a
way as to h e lp f a c i l i t a t e future mine reclamation and planting. As a result, the
EPA and MDEQ have picked locations on the Mine Site where the placement of
the asbestos contaminated soil and debris removed from the Screening and Export
Plants will reduce s lope angles, reduce erosion, and h e l p enhance current and
f i i ture re-vegetation e f f o r t s . The net e f f e c t will improve the condition and value of
the Mine property.

e. Fairness. The contaminated materials arising from the response activities at the
Screening Plant and the Export Plant result from ores taken from the Mine and
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processed by W.R. Grace at each of the two f a c i l i t i e s . The re spons ib i l i ty for their
generation and current placement lies squarely with W.R. Grace. Rather than
spread re spons ib i l i ty for long-term care of these materials to others, it is
a p p r o p r i a t e to leave such responsibi l i ty to W.R. Grace by returning the materials
to the place from which they came.

f. E f f i c a c y of Disposal The characteristics of the Mine, such as its on-site location,
its remoteness f rom human popu la t i on s and its t opography, make the Mine a sa f e ,
long-term disposal location.

21. The EPA also needs access to the Mine proper ty in order to oversee W.R. Grace's
response actions associated with the Export Plant (i.e.- its use of the Mine as a disposal location,
which has been verified by W.R. Grace's actual disposal of Export Plant wastes at the Mine) as
required by Unilateral Administrative Order ("UAO"), Docket # CERCLA 8-2000-10, issued
May 23, 2000, Paragraph 4. EPA has committed to the p e op l e of Libby, and is obligated
pursuant to CERCLA and the NCP, to ensure that W.R. Grace conduct its actions pursuant to the
UAO in a sa f e and environmentally sound manner. Thus, EPA must be able to observe, sample,
and direct response activities at anytime during the pendency of the UAO. Final ly , on August 28,
2000, W.R. Grace provided EPA access to the Mine to p er f orm only oversight activities.

22. Before being denied access to the Mine, the EPA and MDEQ were investigating the
scope of needed response actions at the Mine and its associated roads. While it is not in question
that these areas are heavily contaminated with amphibole asbestos, it is not yet clear what level of
response is necessary, as the surrounding area is only used for logging and recreation, thus
presenting more limited exposure scenarios than the Export or Screening Plants. EPA therefore
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needs access to conduct air, soil, sediment, and water sampling to comple t e ly assess these threats,
and to subsequently carry out any response actions that these investigations indicate are needed.

23. The EPA has determined that there are high levels of amphibole asbestos
contamination on all of the KDC parcels associated with the former Screening Plant. As indicated
in the Action Memorandum, cleanup is necessary at these parcels. When denied access, EPA was
c ompl e t ing the f inal surveying and sampling of the proper t i e s to i d e n t i f y the s p e c i f i c areas to be
cleaned up. In addition, the EPA had contracted with an archeologist to investigate the cultural
resources associated with a prehistoric Native American encampment located on the Screening
Plant , as required by the His tor i c Preservation Act and the Cultural Resource Protection Act.
T h e r e f o r e , EPA needs access to the KDC parcels to comple t e its archeological assessment, to
c ompl e t e the sampling and surveying already started, and to conduct its clean-up actions. T h i s
includes access to the KDC land in the area of the Wise and Parker properties, and the KDC land
across the Kootenai River just above the former rail loading operation associated with the
Screening Plant.

24. The overall goals of all the above described actions are to investigate and identi ty all
areas where the public may be exposed to unacceptable levels of amphibole asbestos, and to take
appropr ia t e response actions to eliminate or minimize these unacceptable exposures where they
occur. The EPA wishes to accomplish these goals in an expeditious, and cos t-e f f ec t ive fashion.

25. On July 19, 2000 Ms. Land transmitted to W.R. Grace a letter requesting access to all
p r o p e r t i e s owned by K D C , including the Mine Site , for the purposes of sampling, invest igations,
and taking of response actions. In addition, the letter requested access at the Mine S i t e for the
purpose of d i spos ing of contaminated materials from the W.R. Grace's former Screening Plant.
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26. On July 20, 2000 Mr. Kenneth Lund of Holmes , Roberts & Owen, acting as outside
counsel for W.R. Grace, transmitted to EPA a letter denying all such access. Mr. Lund indicated
that EPA would have to agree to m u l t i p l e conditions to obtain access, including compensation
and indemnif i cat ion. Pursuant to 40 C.F.R. § 300.400(d)(4)(i), EPA may seek enforcement of its
access request where such conditions are demanded. It is interesting to note that with the
exception of the request for access for disposal of contaminated materials at the Mine, the access
agreement is the same one signed by over one hundred residential and commercial landowners in
Libby. While W.R. Grace is responsible for the contamination at issue, it requests more
"safeguards" for its cooperation than those requested by or provided to those who had no role in
the creation of this situation.

27. On July 28, 2000, W.R. Grace submitted a revised Work Plan for the Clean-up of the
Export Plant. In this Work Plan W.R. Grace designates the Mine as the selected di sposal location
for the amphibole contaminated soil and debris removed from the Export Plant.

28. I have personal knowledge of EPA's subsequent e f f o r t s to obtain access to the
port ions of the S i t e owned and/or controlled by W.R. Grace or KDC. As I understand these
e f f o r t s are described in a declaration prepared by Kelcey Land, I am not discussing them here.

29. Had EPA had continued access to the KDC propertie s since it was first provided by
KDC, I estimate that all asbestos-contaminated soils would have been removed from the
Screening Plant in October, 2000. Due to W.R. Grace's refusal to consent to access, EPA has
not been able to remove contaminated soils from the KDC-owned portions of the Screening Plant.
In addition, EPA is staging soils removed from other Screening Plant locations until access to the
Mine for d i spo sa l is resolved. As it will be difficult to per form work at the S i t e in winter months,

-14-



I estimate that EPA will not complete this removal action until June, 2001. The delays caused by
W.R. Grace's refusal to consent to access are increasing both the cost of the removal and the
l i k e l i hood for further human exposure to asbestos fibers.

3 S
PAUL R. PERONARD Date
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Declara t i on of Paul R. Peronard
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
REGION 8

999 18™ STREET - SUITE 500
D E N V E R . CO 80202-2466

MAY 2 3 2000
Ref: 8EPR-ER
A C T I O N M E M O R A N D U M
SUBJECT: Request for a Time Critical Removal Act ion Approval and Exemption from the 12-

month, $2-million Statu tory Limit at the Libby Asbestos Site-Export Plant &
Screening Plant former Processing Areas, Libby, Lincoln County, Montana.

FROM: Paul Peronard, On-Scene Coordinator
Emergency Response Team

THROUGH: Steve D. Hawthorn, Supervisor
Emergency Response Unit

TO:

Douglas M. Skie, Director
Preparedness, Assessment r Response Programs
Max H. Dodson, Assis tant Regional Administrator
O f f i c e of Ecosystems Protection & Remediation
Site ID#: BC
Category .of Removal: Time Critical

PURPOSE
The purpose of this ACTION MEMORANDUM is to request and document approval of
the Removal Action described herein for two portions of the Libby Asbes to s S i t e ( S i t e ) ,
the Export Plant and the Screening Plant located in Libby, Lincoln County, Montana.
In addi t i on, this document shall serve as the request and documentation of approval of an
exemption f rom the $2 million and 12-month statutory limits.
This Removal Action addresses the need to mitigate the threats to the local population and
the environment posed by f ibrous form amphibole asbestos into the environment during
the extraction and processing of vermiculite ore. High concentrations of asbestos posing a
heal th threat have been detec ted at two former vermiculite processing p lan t s located in
Libby: the Screening Plant and the Export Plant.

Peronard D e c l a r a t i o nA t t a c h m e n t 1



The p r o p o s e d Removal Action will addres s immediate threats i d e n t i f i e d during EPA's first
round of sampling in Libby which occurred f rom December 1999 through April 2000.EPA plans to conduct further evaluation of the results from sampling of 121 homes, as
well as six Libby school buildings, other potential source areas, and various other
businesses in Libby. Thi s subsequent sampling, analysis and evaluation may i d e n t i f y
addi t ional time critical threats at the She.

1L SITE CONDITIONS AND B A C K G R O U N D
A. S i t e Description
Vermiculite was discovered just outside Libby, Montana, in 1881 by gold miners. In the
early 1920's initial mining operations were begun by Mr. Edward A l l e y on the vermiculite
ore body located approximately 7 miles northeast of Libby (Figure 1). Full scale
operations began later that decade under the name of the Universal Zonolite Insulation
Company (Zonolite). this ore body also contained amphibole asbestos fibers of thetremolite-actinolite-richterite-winchhe solid solution series (herein referred to as
amphibole asbestos) (Bureau of Mines Monograph, 1928). Unlike, the commercially
exploi ted chrysotile asbestos, the tremolite-actinolhe material has never been usedcommercially on a wide scale, and for most of the mine's operating l i f e was considered a
contaminant. The commercially exploited vermiculite was used in a variety of insulation
product s and construction materials, as a carrier for fert i l izer and other agricultural
chemicals, and as a soil conditioner.
Operations at the mine were fa ir ly simple. The ore was strip mined using conventional
equipment and then processed in an on-site dry mill to remove waste rock and overburden.Once bene f i c ia t ed , the processed ore was trucked down Rainey Creek Road to a screening
plant , which separated the milled ore into f ive size ranges for use in various products.
From there, the material was shipped across the country, predominantly by raf l , for either
direct inclusion in products, or for expansion (also known as ex fo l ia t i on) prior to use inproducts. Expansion was accomplished by heating the ore, usually in a dry kiln, to
approx imate ly 2000 T, which boiled the water t rapped in the crystalline matrix of the
vermiculite, thus expanding the material by a fac tor of 10 to 15 f o ld .
In Libby, operations handling this material occurred at four main locations: the Mine and
Mill located on Rainey Creek Road on top of Zonol i t e Mountain; the Screening Plant and
Railroad Loading Sta t i on located astride the Kootenai River at the intersection of Rainy
Creek Road and Highway 37 (the Screening Plant); the Expansion/Export Plant (theExport Plant) located ofTHGghway 37 where h crosses the Kootenai River, and anExpansion Plant located at the end of Lincoln Road, near 5* Street (Figure 2). The
Lincoln Road Expansion Plant apparent ly went o f f l i n e sometime in the 1950's, and has



since been demoli shed. Inve s t iga t ions are underway to determine the exact location of this
fac i l i ty.
In 1963, the W.R. Grace Company (Grace) purchased Zonoli t e and continued operations
in a similar fashion. A wet milling process was added to the operation in 1975, which
operated .in tandem with the dry mill, until the dry mill was taken o f f l i n e in 1985.
Expansion operations at the Export Plant ceased in Libby sometime prior to 1981, .
although this area was still used to bag and export milled ore until mining operations were
s t o p p e d in 1990. Before the mine closed in 1990, Libby produced about 80% of the
w o r l d ' s s u p p l y o f vermiculite.

1. Physical location
The Si t e is located in Montana, within Sections 3 and 10, T.30N.,R,31W. of the
Libby Quadrangle, in the county of Lincoln. (See Figure 1). The Export Plant
occupies approximate ly 11 acres of proper ty which is now owned by the City ofLibby, and leased to a retail lumberyard (Figure 2). Some amphibole asbestos .
contamination has been found on adjacent parcels of land which had been used as
youth baseball f i e l d s , but are now unused. During operations the screened ore was
trucked from the Screening Plant to the Export Plant, and staged with various othervermiculite related materials between the b a l l f i e l d s and the Export Plant, and in a
few other outlying areas. All .of these areas are considered part of the Export Plant
for purposes of this Action Memo.

f .
Currently, the Export Plant is used as a retail lumber mill Its main features are f ive
buildings used to house finished and rough lumber, and other construction related .
materials. Thes e buOdings also contain various milling equipment, tools, and a retail
center. The buOdings are all of basic wood construction. The Export Plant has
paved access to Highway 37, and part of the property is now being used as a
laydown area in support of improvements to the Highway 37 Bridge across theKootenai River.
The Screening Plant occupies approximate ly 21 acres of property which is now usedfor combined commercial/residential use. It is likely that amphibole asbestoscontamination has spread to the parcels of land (zoned re s ident ia l) to the west and
south of the Screening Plant proper. During operations the screened ore was movedby conveyor beh across the Kootenai River to a rail l oad ing operation adjacent to a
Burlington-Northern Rail Line. Amphibole asbestos contamination has also been
f p u n d in this area. All of these areas are considered part of the Screening Plant for
purpose s of this Action Memo.



Currently, the Screening Plant is used as a wholesale nursery; a covered storage
f a c i l i t y for.recreational vehicles, motor boats, and other equipment; and a farm for
medicinal mushrooms. It is also the location of the primary residence for the current
proper ty owners and is f r equent ly visited by relatives, including their children and
young grandchildren. Its main features are the residence (former l a b / o f f i c e
building); an approximately one acre, 40' high storage building; several green
houses; a series of concrete tunnels that house the mushroom farm, and are also
used for storage; several smaller storage units; a tree orchard; and a plant ing
operation.
2. Removal Site evaluation v •

In response to local concerns and news articles, an Environmental ProtectionAgency (EPA) Response Team, conducted an initial she visit on November 23,
1999. The initial investigation consisted of the fo l lowing: a brief inspection of the
former mine and processing faci l i t i e s; interviews with local o f f i c i a l s and somemembers of impacted families; an interview with a pulmonologist in Spokane,
Washington who specializes in the treatment of asbestos related diseases; and the
collection of a small set of environmental samples.

.» . ' •
This investigation revealed two important f indbg s . Firs t , there are a large number of
current and historic cases of asbestos related diseases centered around Libby,
Montana. The pulmonologist in Spokane alone was currently treating over 200
cases of asbestos related diseases among p e o p l e who had either lived in Libby or
worked at the mine, and had provided care to dozens more who had already died.
Out of this p h y s i c i a n ' s cases were 33 incidents of apparent ly non-occupational
exposures. Of these 33, six had no fami ly or other ties to anyone working at the
mine. Whi l e anecdotal in nature, these f i n d i n g s suggest de f ini t ive health e f f e c t s f rom
the amphibole asbestos found at Libby.
The second f ind ing was the likelihood that significant amounts of asbestos
contaminated vermiculite still remained in and around Libby. It is clear that high
concentrations of amphibole asbestos remain in the tailings pi l e and tailings pond at
the former mine i t s e l f . In addition, visible pi le s of unexpended vermiculite remained
at the Screening Plant, and the base material of Rainey Creek Road appeared to
contain tailings and sands from the mine. Historic sampling by Grace and the EPAhave documented that the benefic iated, but unexpanded ore from the Libby mine
contained asbestos concentrations ranging from reported trace to 7% fibrousamphibole asbestos by weight (MRL,1982 and Grace Data — Grace data has been
reviewed by EPA, but documentation has not yet been provided by Grace to put intothe administrative record). Residents described how pi le s of expanded and



unexpandcd vermiculite used to sit at the Export Plant, next to two former youth
baseball f i e l d s (Figure 2). Children were described as having regularly played in and
around these pi le s . Both expanded and unexpanded vermiculite from waste pOes
around the mining operations were commonly used by local residents in their yards
and gardens as a soil conditioner (Community Interview Summary, ISSI, 2000), and
the expanded vermiculite was used as wall and attic insulation in many homes.
Descriptions of historic operations of the mine, mill, and processing centers
indicated that large amounts of dust and other fugi t ive emissions were released into
the environment when these operations were still running. .
T h e s e f i n d i n g s led EPA to initiate a larger scale rapid investigation with the
f o l l o w i n g distinct goals:
L Obtain information on-airborne asbestos levels in Libby (a limited number of

homes, businesses and the Export Plant and Screening Plant) in order to j u d g e
whether time-critical intervention is needed to protect public health.

ii. Obtain data on asbestos levels in potential source materials (at the ExportPlant and Screening Plant), and i d e n t i f y the most appropr ia t e analytical
methods to screen and quanti fy asbestos in source material

In December 1999, the Agency collected samples of air and dust from inside 32
homes and 2 businesses around Libby, and co l l e c t ed samples from yards, gardens,
insulation, and driveways at these same locations. In addit ion, air, dust and soil
samples were collected f rom the Screening Plant and Export Plant S a m p l e s were
also collected f r o m along Rainy Creek Road. Thi s was f o l l owed by the sampling at
an additional 89 residences, area schools and other potential source areas around
Libby in March and April 2000. To date, over 2000 samples have been collected.
Seasonal sampling of ambient air around Libby and the former mine also began this
past January, and will continue monthly, at least through next F a l l
Environmental data collected in Libby since November 23,1999 clearly indicated
the presence of complete pathways of exposure between residents and hazardous
types of asbestos fiber. Asbestos is of potential concern because chronic inhalation
exposure to excessive levels of asbestos f ibers suspended in air can result in lung
disease such as asbestosis, mesothelioma, and lung cancer. Subacute exposures as
short as a few days have been shown to cause mesothelioma. Exposures viaingestion and dermal contact are considered to be of lesser concern. Therefore, as
its f irs t priority, EPA analyzed the air samples collected during the December, 1999
sampling e f f o r t . Characteristics of airborne amphibole asbestos were found to be in
the range of concern - i.e., fibers greater than 5 microns in length and having an
aspect ratio of greater than 5 to 7 inside 4 of the 32 homes (3 with amphibole



f iber s , one with chrysotile fibers). Thes e f iber s were also detected inside buildings
(including several open air bu i ld ings) at the Export Plant and Screening Plant
Shorter amphibole asbestos f ibers, i.e; less than 5 microns in length, were detected in
roughly 30% of the indoor air and dust samples col lec ted during this round. High
concentrations, ranging up to 10% by weight, were also detected in soils from these
two processing faci l i t i e s . At the Screening Plant dust measurements showed
numerous amphibole asbestos f ibers greater than 5 microns in length and having an
aspect ratio of greater than 5 to 1 (see Attachment 1 - Summary of Asbestos
Measurements, and Figure 3 and Figure 4 - Asbestos Levels in Soi l s by PLM).
The samples f rom the remainder of the 34 homes/locations do not initially indicate
an immediate concern, but the f i n d i n g of the shorter amphibole asbestos f ibers in air
samples, as well as the indication that there is some asbestos content in yards and
gardens around Libby is somewhat troubling. Thi s information provides evidence of
widespread f iber distribution in Libby and the pos s ib i l i ty of complete exposure
pathways for residents. Further analyses, with more refined analytical techniques arenecessary to evaluate these issues, and are underway. Addi t i ona l ly , more sampling
and analysis is necessary in the additional 89 homes tested in March and Apri l , and
of ambient air around Libby and the mine area of the Site. EPA will also investigate
all potential source areas ident i f i ed by local residents and through research.
3. S i t e characteristics
The popu la t i on of Libby and surrounding communities located within a four-mileradius is estimated at 13,800. The principal industries in the area consist of lumber
production,; mining, and summer tourism. The t opography is mountainous with
pronounced river valleys. Libby and the surrounding area are subject to significant
weather inversions.
The economy of Libby is somewhat depressed and the community has a high
unemployment rate. Many of the homes tested by EPA are in need of repair, withobvious gaps in drywall where vermiculite insulation can enter the living space.Lawns are typica l ly not sodded and exposed, unvegetated areas are common.
4. Release or threatened release into the environment of a hazardous

substance, or p o l l u t a n t or contaminant
Asbestos is a hazardous substance as d e f in ed by 40 CFR Section 302.4 of t h e N C P .During operation of the mine and related processing fac i l i t i e s , residents reported that
large amounts of dust and fug i t ive emissions were released into the environment.
The solid-solution series of tremolite-actinolite-richterite- winchite (referred to as



amphibole asbestos in this Action Memo) are present in the f ibrous habit throughout
the areas of concern for this Action Memo. Residents describe having to halt
baseball games as large dust clouds swept through the b a l l f i e l d area from the piles of
vermiculite' at the Export Plant. Data collected by W JL Grace in 1975 shows levels
of airborne asbestos in downtown Libby of 1.5 f i b er s / cub i c centimeter (cc), over 10
times the current NIOSH, OSHA and ACGIH occupational limits of 0.1 f i b er s / c c
(Eshenbach Deposi t ion, Exhibit 182.126). Data col lec ted by a contractor to EPA in
t h e ! 9 8 0 ' s measured airborne asbestos levels at 0.5 f ibers/cubic centimeter (cc), f ive
times higher than today's occupational limits, 4.5 miles f r om the mine she (MM,
1982). The contaminated dust and soil created by these fugi t ive emissions likely
remains in the environment and can be re-entrained leading to inhalation exposures.
There is extensive literature indicating that at various times workers at the mine site,
mill and process ing fa c i l i t i e s were exposed to high level s of asbestos from fugi t ive
dust emissions (Amandus, 1987; MacDonald,1986). Other environmental releases
of asbestos occurred f rom workers bringing home dust covered clothing and
personal vehicles. It is known that asbestos f ibers accumulate in indoor
environments, and re-entrainment of indoor f i b er s can mul t ip ly indoor ambient air
levels 5 0 - f o l d (Sabastien, 1979).
Recent sampling conducted by EPA's removal program in December 1999 through
April 2000 detected amphibole asbestos f ibers at concentrations of concern in indoor
air sample s . co l l e c t ed at the Screening Plant and at the Export Plant Thes e sample
results i n d i f c a t e an on-going risk to workers and residents at and near these
locations. The Screening Plant is now a primary residence and nursery business with
two main occupants. In add i t i on the residents have regular visits f rom their children
and grandchildren, who all have been observed working and playing in the asbestos
contaminated vermiculite. In addit ion to the current nursery workforce (6 to 20
workers, d e p e n d i n g on the season), the Screening Plant has regular visits by p eop l estoring recreational vehicles on the property, or who have business .with the nursery.The Export Plant is owned by the City of Libby but is leased by a lumber yard
employing several individuals. The Export Plant is located adjacent to a large open
f i e l d that was formerly used as two baseball f i e l d s . Access to the area is unrestricted
during nonrbusiness hours.
Air samples were collected inside each of the main bui ldings at the Export Plant and
Screening plant. The samples were analyzed using transmission electron microscopy(TEM) which allows f i b er s to be distinguished both by type and by size. The
concentrations of amphibole asbestos f i b er s greater than 5 microns and with an
aspect ratio greater than 5:1 detec t ed at each of these fa c i l i t i e s are reported in the
Attachment 1.
In add i t i on to s ignificant air concentrations, soils at the Screening Plant and the
Export Plant contained high levels of amphibole asbestos which can act as a



continuing source of exposure to individuals working and living at the properties.
At the Screening Plant, amphibole asbestos was de t e c t ed using polarized light
microscopy (PLM) in 84 of 102 samples col lec ted, with 18 samples containing
asbestos at or above 2% by weight and one sample as high as 4% asbestos. A l s o at
the Screening Plant, rocks containing high concentrations of fibrous form amphiboleasbestos have been uncovered. These rocks come from the mine area of the Site,
and apparent ly have been used as ba ck f i l l in a few locations at the Screening Plant.
These very fr iab l e materials are reported to be a favori t e throwing stone among the
grandchildren.
Similarly, at the Export Plant, 76 out of 109 sample s contained detectable levels of
amphibole asbestos by PLM, with 17 samples containing asbestos at or greater than2%, and one sample measuring 10%. At both propert ie s , pockets of unexpended
and expanded vermiculite are visible at the surface in many locations.
It should be noted that all the laboratories used to do this analysis reported some
d i f f i c u l t y in reading the samples due to the matrix and the long thin nature of the
amphibole asbestos. All labs indicated that they were likely under reporting asbestos
concentrations. Because of this the Region is currently developing a Scanning
Electron Microscope (SEM) analysis which should overcome these reportedd i f f i c u l t i e s , and more accurately report asbestos concentrations. Preliminary results
of the SEM investigation indicate the widespread presence of amphibole asbestos
f ibers in all samples observed, including those that were reported as non-detect byPLM. A d d i t i o n a l dust samples collected f r om window s i l l s in the main residence
and from several areas in the Long Shed at the Screening Plant, show abundant long,
thin amphibole asbestos f ibers when analyzed by SEM, Vis ib l e dust accumulationsare prevalent in all of the buildings at the Screening Plant and the Export Plant
5. NPL status
The Site is currently not on the National Priorities List (NPL). EPA has not yet
made a decision regarding NPL list ing for the Site.

B. Other A c t i o n s to Date
t '' •

1. Previous actions
There have been no previous Removal Actions at this Site . EPA Region 8's air program
was previously involved in an asbestos NESHAPS violation case, but no previous
CERCLA activities have been performed.



2. Current actions
Besides the sampling and activities which have already been described, a Community
Advisory Group (CAG) has been formed. T h i s group contains representatives from many •
diverse interests in Libby; The CAG will provide a forum for community residents to
review documents, hear and make presentations, express concerns, and make
recommendations. EPA, the Agency for Toxic Substances and Disease Registry
(ATSDR), and the Montana Department of Environmental Quality (MDEQ) win provide
technical and administrative support to the CAG.
EPA is also deve loping a Community Involvement Plan (CIP) to he lp guide the interaction
and involvement of the citizens and o f f i c i a l s of Libby, A voluntary medical testing and
exposure assessment involving radiological testing and pulmonary function tests are being
planned for the immediate fu ture in coordination with ATSDR and the MontanaDepartment of Public H e a l t h and Human Services.
C. S t a t e and Local Authori t i e s* Rotei
EPA became involved at the S i t e in response to requests f rom the Sta t e of Montana,
Lincoln County H e a l t h Board (meeting of 1 1 / 2 3 / 9 9 ) , and City o f f i c i a l s (if Libby, who
asked that EPA address questions and concerns by citizens regarding possible ongoing
exposure to asbestos f i b er s as a result of historical mining, processing, and exportation of
asbestos-containing vermiculhe. Both S t a t e and local agencies are very involved in
providing input into the goals, objectives and implementation of the she investigations.MDEQ has assigned a pro j e c t manager who is f u l l y engaged in the design and
implementation of the investigations and the actions proposed herein. However, neither
the S t a t e nor local agencies, have the needed resources to conduct the needed she
investigations or clean-ups independently.

HL THREATS TO P U B L I C HEALTH OR W E L F A R E OR THE ENVIRONMENT, AND
S T A T U T O R Y A N D R E G U L A T O R Y A U T H O R I T I E S
A. T h r e a t s f o Pub l i c H e a l t h or W e l f a r e
The threat of exposure to workers and residents exists through inhalation of amphiboleasbestos at the two former vermiculite processing fac i l i t i e s , the Screening Plant and the
Export Plant The conditions at the Site present an imminent and substantial threat tohuman health and the environment and meet the criteria for initiating a Removal Action
under Sect ion 3 OD.415 (b)(2) of the NCP. The f o l l o w i n g f a c t o r s f rom §300.415(b)(2).of
the NCP form thebasis for EPA's determination of the threat presented, and theappropriate action to be taken:



(i) A dual or potential exposure to nearby human populations, animals, orlhefood
chain from hazardous substances: The large concentrations of asbestos found at the
Screening Plant and Export Plant in all media: soil, dust, and airborne, clearly
indicate that the human exposure pathway is complete. In evaluating the threat
posed by this exposure there are several fa c t o r s to consider. The first is a historic
review of the e f f e c t s that have been documented by exposures to similar conditions.
The second is construction of an a p p r o p r i a t e conceptual risk model to quantitatively
estimate current 'r i sks .
From a historical perspective, it is clear that exposure to Libby vermiculite ore
mining and proces s ing operations has resulted in asbestos related disease and death.
S t u d i e s by KlOSH researchers at expanding p l a n t s (Lockey; 1984) and at the Libby
mine (Amandus et. al, 1987), as well as by Grace sponsored investigations

. (MacDonald, 1987) clearly show the deleterious health e f f e c t s to p eop l e who were
exposed to f iber s f rom this ore. In addi t i on, the Public Heal th Service (PHS) andATSDR are in the beginning stages of the development of a f u l l case
ser i e s / ep idemio log i ca l evaluation of f a c i l i t i e s that processed Libby vermiculite ore,both in Libby, and around the country. So far, they have discovered-documented
medical cases that appear to have as the primary source of exposure contact with
unexpended vermiculite in non-occupational settings. The concentrations of
amphibole asbestos f ound at the Screening Plant and the Export Plant are very
similar to those that have been reported in unexpanded vermiculite historically.
It is also evident that direct contact with this material would tend to generate
s ignificant airborne f iber concentrations. Grace da ta f r om various job categories
associated with handling and moving the vermiculite ore range up to over 120
f i b e r s / c c (Amandus et. al, 1987). EPA also saw evidence of bulk materials
generating airborne f ibers in results of aggressive sampling conducted at two homes
in Libby in December, 1999. Given the number of reported (over 575) and
documented (over 200) cases of asbestos related disease and death associated withhandling the ore f rom the Libby mine it is reasonable to conclude that this known
and compl e t ed exposure pathway is an imminent and substantial threat to public
health and welfare. In support of this conclusion the OSC sought and received
concurrent-opinions f r om the EPA Regional T o x i c o l o g i s t , the PHS, and ATSDR
(see Attachment 2).
With respect to a quantitative estimate of risk posed by measured airborne
concentrations at the Export Plant and Screening Plant, EPA's Regional
Toxico log i s t d e ta i l ed his f i n d i n g s in Attachment 2.
Both the Export Plant and Screening Plant are no longer used for processing of
vermiculite, but are occupied by residents and/or workers who are currently being
exposed to these airborne levels or higher. It is worth noting that at both locations



normal work activities were curtailed in order to accommodate the EPA's sampling
activit ie s , and that the sampling was conducted on f a i r l y wet, winter days which
would tend to s uppr e s s airborne f i b e r concentrations l e a d i n g to conservative results.
The Screening Plant is now a primary residence for two individuals , p l u s receives
frequent visits from f a m i l y members, and its on-going nursery business employs
several f u l l - t i m e workers when in operation. The Export Plant is owned by the City
of Libby, but is leased by a commercial lumber yard. It employs several ind iv idua l s
and receives a fair amount of retail t r a f f i c . The Export Plant is located adjacent to a
large open f i e l d that was formerly used for two baseball f i e l d s . Access to the area is
unrestricted during non-business hours.
(iii) Hazardous substances or pollutants or corHaminanls in drums, barrels, tanks,
or other bulk storage containers lhat may pose a threat of release: At the Export
Plant there is bulk storage of vermiculite in small p i l e s inside and outside of various
buildings on the property. In addi t i on, there appears to be a large pit containing
asbestos contaminated vermiculite adjacent to the main retail bui lding on the
property. The owners and their employees come into frequent contact with thesestorage piles.
At the Screening Plant there are over 3000 three gal lon buckets of unexparided
Libby vermiculite that are being used as part of the mushroom farm. In addition
there is bulk storage of vermiculite in p i l e s inside and ou t s id e of various buildings on
the property. There are approximately 2 tons of unexpanded vermiculite and
expanded vermiculite stacked in deteriorating bags at the property. At the Screening
Plant the owners and/or their fami ly members or employees come into near daily
contact with these materials and the amphibole asbestos they contain.

' 1 1 •
(iv) High levels of hazardous substances in soils largely at or near the surface.
1ha1 may migrate: Vermiculite (expanded and unexpanded) is visible at the surface
at both the Screening Plant and Export Plant. S u r f a c e soi l s at both the Screening
Plant and Export Plant contain high measured asbestos levels scattered widely over
the surface of the propert ie s . There are several pathways by which these asbestos
fibers can become entrained in air l eading to inhalation exposures, both on and off
the Screening Plant or Export Plant properties. Contaminated soils can easily be
tracked into bui ldings or off the Plant proper t i e s by truck, automobile, equipment,
and/or pedes tr ian traffic; and then through normal activities, such as vacuuming or
other air disturbance, become respirable dust Wind, particularly in dry summer
months, can lead to the migration of f ine asbestos f ibers f rom contaminated soils.
Rainfall and snow melt would also tend to wash the f iber s off of the Export and
Screening Plants onto neighboring parcels, or into the Kootenai River. In addi t ion,
there is documentation that in the past, area residents would remove in bulk
expanded and unexpanded vermiculite that had been abandoned by Grace at the two
process ing centers. T h i s has resul ted in the contamination of yards, driveways, and
gardens with amphibole asbestos in the Libby area. Since there still remain piles,



pi t s , and other containers of unexpanded vermiculite at both the Screening Plant and
the Export Plant this is still a potential pathway for exposure.
Currently EPA has not e s tabl i shed, under any of its regulatory programs, an asbestos
level in soil below which an exposure does not pose a risk/ The 1% cut-of f level for
regulation under the Toxic Substances Control Act abatement program was
established on the basis of analytical capabil i ty at the time, and was not established
based on the level of risk represented. To the contrary, at S u p e r f u n d sites in
Cali fornia EPA Region DC found in certain settings that concentrations of asbestos
less than 1% posed unacceptable i n h a l a t i o ' n risks when subject to disturbance by
t r a f f i c (EPA, 1994)
(v) Weather conditions ihat may cause hazardous substances or pollutants or
contaminants 1o migrate or be released. The hotter temperatures and dry weather
typical in the summer months in Libby will contribute to the migration of asbestos
containing soils. As soils dry out they are more likely to be transported by wind,
causing the asbestos to become airborne and available for inhalation. In the springtime snow melt, rainfal l , or other forms of run-of f inducing events will tend to
spread the contamination further. In addi t i on, because of the mountain/river bottom
topography, of the area, Libby is subject to severe and persistent inversion patterns,
so entrained airborne contaminants remain in the area for longer periods of time.
(vii) The (lack of) availability of other appropriate federal or state mechanisms to
respond to the releases No other Local, State , or Federal agency is in the position
or has the resources to independently implement an e f f e c t i v e response action to
addre s s the on-going threats presented at the site. EPA will conduct its actions in
concert with Sta t e and Local authorities.

B. T h r e a t s to the Environment
The Si t e investigation has not proceeded far enough to know if the asbestos contamination
is a threat to animals, water, and other parts of the environment Asbestos is primarily a
threat to human health. Nonethe l e s s , the Agency has been requested to evaluate the
potential e f f e c t s that the mine and processing fac i l i t i e s have, or have had on environmental
receptors in the area. It is suspected that the actions described herein for the Screening
Plant and for the Export Plant, will addres s any potential environmental threats at these
two facilities.

I V . E N D A N G E R M E N T D E T E R M I N A T I O N
Asbestos is a generic term for a group of six naturally-occurring fibrous silicate minerals. The
predominant f ibrous habit of minerals found at the Libby She are of the tremolite-actinolite solid
solution series (referred to in this Action Memo as amphibole asbestos). Asbestos can cause
asbestosis and is a recognized human carcinogen, causing lung cancer and mesothelioma, a lethal



neoplasm of the lining of the chest and abdominal cavities. All of these asbestos related diseases
have been f o u n d , to an unprecedented extent among former mine workers, their fami l i e s , and to
nearby re s ident s with no known occupational or fami l ia l connection to the vermiculhe mining and
proces s ing operations in Libby. Cancer of the larynx and esophageal lining has also been
associated with exposure to asbestos. Commercial forms of asbestos have been found to be
carcinogenic in experimental animals.
Actual or threatened releases of asbestos f r om this Site , if not addre s s ed by implementing the
response action selected in this Action Memorandum, present an imminent and substantial
endangerment to pub l i c health, welfare, and the environment
V . E X E M P T I O N FROM S T A T U T O R Y L I M I T S

A. Emergency Exemption:
S i t e conditions meet the criteria set f o r th in CERCLA § 1 0 4 ( c ) ( l ) ( A ) [40 CFR 300.415
(b)(5)(i) of the NC.P]. It should be noted that this exemption is being requested for
response actions propo s ed at both the Screening Plant and the Export Plant as addi t ive
removal actions at the Libby Asbestos Site . Removal Action expenditures will be tracked
cumulatively against a single, total S i t e ceiling. Any subsequent actions deemed necessary
as of.the xesuh of the on-going investigations in Libby will be documented in additional
A c t i o n ' M e m o r a n d u m ( s ) , and will be considered covered by this exemption request, and
tracked in a likewise, cumulative fashion.

1. There is an immediate threat to the local popu la t i on posed by the amphibole
asbestos released to the environment. If action is not taken at the Screening Plant
and Export Plant, individuals living and working on these propert ie s wi f l continue to
be exposed :to hazardous mineral fibers. Non-enclosed bui ldings at both fac i l i t i e s
contain significant amounts of dust containing asbestos f ibers of the length and type
of concern. T h i s dust is easily disturbed leading to additional potential inhalation
exposures. .Surface soils at each proper ty contain in excess of 2% asbestos byweight Thes e soils are subject to disturbance by wind, tracking through and off theproperty by human activities, and migration f rom potent ia l new development and
construction which can give rise to add i t i ona l exposure to asbestos fibers.
Subsequent, inhalation of these f ibers by workers, visitors and on-site residents could
cause an inimediate public health threat Inhala t ion of asbestos f iber s is known to
cause three :major respiratory diseases: asbestosis, lung cancer and mesothelioma.
Asbestosi s is a disease characterized by f ibro t i c scarring of the lung and is caused
s p e c i f i c a l l y by exposure to asbestos mineral fibers. Mesothelioma is a cancer of thechest cavity lining. Cases of asbestosis, mesothelioma, and other lung cancers have
all been diagnosed by area physicians, and attributed to exposure to the Libby
vermiculite processing operations and ore.



The exposure pathways at both the Export Plant and Screening Plant are known and
comple t e . Given, the documented death and i l ln e s s e s associated with similar
exposure circumstances to the hazardous substances f ound in the Libby vermiculite,
it is imperative that these actions be undertaken and comple t ed in a timely manner.
2. Continued response actions are required to prevent, limit, or mitigate an
emergency. If the request for a 12-month, $2 mil l ion statutory exemption is not
granted, the Removal Action will not be able to proceed to completion. Total costs
of both Removal Actions (combined Screening Plant and Export Plant costs) are
ant i c ipated to exceed $2 million due to the large size of the propertie s , the extensive
amount of soil contamination, the need to temporarily relocate a residence at the
Screening Plant and a business at the Export Plant, the d i f f i c u l t y in removing
asbestos containing dust and f iber s f rom bui ld ings on each of the properties, the
probable need to demolish some or all of the bui ld ings , and extensive restoration
needs. Given the short construction season in this mountainous part of northwestMontana (May-September), ft is l ikely that some restoration activities (e.g, re-
vegetation,; building reconstruction) w f l l carry over into the spring/summer of 2001.
If the removal actions are not completed asbestos will continue to migrate f rom the
two proper t i e s and residents and workers will continue to be exposed to airborneasbestos fibers.
3. Assistance from other government agencies is not anticipated on a timely
basis for these Removal Actions. Neither the S t a t e nor the County has the response
capabili t ies or resources to take any action's i n d e p e n d e n t l y at the She. No othermitigation actions are expected to occur to abate the threats described in this actionmemo. Consequently, the timely complet ion of this Removal Action can only be
accomplished if this combined Removal Action and 12-month exemption and $2
million request is approved.

V L PROPOSED A C T I O N S A N D E S T I M A T E D C O S T S
A. Proposed Actions

1. Proposed action descr ipt ion
To mitigate the threat to the public health and wel fare or the environment posed bythe asbestos present on the Screening Plant and the Export Plant, the proposed removal

actions are outlined below, A more de tai l ed S c o p e of Work for these pro j e c t s is being
deve loped with the assistance of the Department of Transpor ta t i on -Volpe Engineering
Center ( D O T - V o l p e ) , in conjunction with MDEQ. The removal will involve the fo l lowing:



a. T e m p o r a r y relocation of on-site business at the Export Plant and on-site
residence at the Screening Plant

b. Preparation of Site proper ty (e.g.-power, access roads, etc.)
c. Demoli t ion/c leaning of contaminated bui ld ings and structures - bui ldings will

be assessed on a case-by-case basis to determine if decontamination is
technically f e a s i b l e and cost e f f e c t iv e . It is anticipated that many of the
bu i ld ings can not be adequately or cost e f f e c t i v e l y decontaminated due to the
extensive amount of asbestos dust which has in f i l t ra t ed into porous surfaces.

d. Excavation of contaminated soil, debris, and vermiculhe
e. Preparation of di sposal location at the mine, or other appropriate disposal

locationf. Transpor ta t i on and di spo sa l of waste
g. Property restoration

In accordance with Section 300.415(1), EPA will pursue appropriate arrangements for
post-removal site controls at the d i spo sa l site to ensure the long-term integrity of the
removal

2. Contr ibu t i on to remedial per formance
t ,

EPA has not yet made a decision regarding NPL li s t ing for the Site. The proposed
removal actions should compliment and contribute to the overall success of any
remedial actions in the future.
3. Description of alternative technologies
No alternative technologies were found to be appropr ia t e given the nature of the
a'sbestos contamination, the scope of the pro j e c t , and its time critical nature. If in
the course of these, or any subsequent removal actions at the Site, any alternative
remediation technologies are iden t i f i ed that will enhance response actions, they will
be considered as appropriate.
4. EE/CA'
This is a Time-Critical Removal Action; thus, an EE/CA is not required.
5. A p p l i c a b l e or relevant and .appropria t e requirements
As this Action is being conducted as a Time Critical Removal Action, all Federal and
S t a t e ARARs may not have been i d e n t i f i e d at this time. The ARARs i d e n t i f i e d to
date are provided as Attachment 3. In accordance with the NCP, all ARARs for the
Site will be attained to the extent prac t i cable , given the scope of the pro j e c t and theurgency of the situation as they are i d e n t i f i e d .



Many of the ARARS i d e n t i f i e d for these Removal A c t i o n s come from the Clean Air
Act National Emission S t a n d a r d s f or Hazardous Pollutant s (NESHAPS) for
asbestos. The s e regulations were designed s p e c i f i c a l l y for renovation and
demolition of buildings with asbestos .containing material (ACM) such as f l o o r tile,
ceiling t i l e and p i p e wrapping. The regulations were not designed for loose fill
vermiculite insulation, p i l e s of unexpanded vermiculite, contaminated soils or heavily
contaminated dust. As such, h is anticipated that it may not be practicable to
achieve all ARARS during these Removal Actions. Addi t i ona l discussion is found in
Attachment s .
6. Project S c h e d u l e

1. Site Mobilization .
2. Relocation of on- site
residents
3. Preparation of Site
property
4. Demolition/cleaning of
contaminated buildings and structures
5. Excavation of contaminated soil,
debris, and vermiculite
6. Preparation of d i spo sa l location
7. Transpor ta t ion and di sposal of
waste . -
8. Property restoration

19 May 2000
19 May 2000

05 J u n e 2000

19 June 2000

30 June 2000

15 June 2000
19 June 2000

15 August 2000

15 June 2000
01 June 2000

19 June 2000

.19 July 2000

30 August 2000

30 June 2000
26 August 2000

Spring/Summer 2001
~ — — — — — — — — — — — — — — — — — —

B. Estimated Costs
The f o l l o w i n g cost estimates include costs associated with both removal actions for
purpo s e s of creating a total S i t e ceiling. It is ant i c ipa t ed that the Removal Actionfor the Export Plant will be done as a PRP lead. Thes e costs are being estimated in
the event that the pro j e c t must be done as a fund lead action. The costs do not
include any past or fu ture investigation costs on the Site. Thes e are being tracked
s eparate ly as well. Costs are pro j e c t ed as f o l l o w s :



Screening
Plant

Export
Plant

A. D O T - V o l p e Oversight
and Engineering

$ 250,000 $ 100,000

B. Sit e Mobilization 100,000 30,000
C. Relocation of on-site

residents/business
80,000 80,000

D. Preparation of Si t e
property

100,000 5,000

E. Demolit ion/cleaning of
contaminated buildings andstructures

525,000 125,000

F. Excavation of
contaminated soil, debris, and
verrniculite

525,000 200,000

H. Preparation of d i sposal
location at the mine

50,000 20,000

I. Transportat ion and
di sposal of waste (assumes at
mine site)

200,000 200,000

J. Property restoration 1,000,000 300,000
K. Analytical S u p p o r t 275.000 275.000

$3,105,000 $1,325,000
20% Contingency 620,000 265.000

$3,725,000 $1,590,000

Direct, Inc lud ing Travel $ 150,000 $ 100,000



V B L E X P E C T E D C H A N G E I N T H E S I T U A T I O N S H O U L D A C T I O N B E DELAYED
OR NOT TAKEN

Delayed action will increase publ ic health risks to the local populat ion/environment posed by
airborne asbestos fibers.
V m . O U T S T A N D I N G POLICY I S S U E S
Asbestos removals have been completed in Region 8, and around the country at numerous
removal sites which were initiated under Section 300.415 of the NCP and in compliance with
NESHAPS regulation under 40 CFR Sect ion 61.150. Thi s removal does not set a precedent or
constitute a nationally significant issue. However, the She does raise a series of policy questions
that have broad regional and national impact

/
DC. E N F O R C E M E N T
EPA is reviewing the enforcement status of the S i t e (See Attachment 4).
X. R E C O M M E N D A T I O N
T h i s decision document represents the selected Removal Action for the Export Plant and
Screening Plant which are a portion of the Libby Asbes tos Site , located in Libby^ Lincoln County,
Montana, developed in accordance with CERCLA as amended, and hot inconsistent with theNCP. T h i s decision is based on the Administrative Record for the She.
Condi t i on s at the She meet the NCP §300.415(b)(2) criteria for a Removal Action, and I
recommend your approval. If .the PRP conducts the action at the Export Plant then the EPA Site
Ceil ing will be the costs of the Screening Plant only, approximate ly $4,0250,000 budgeted with
$3,725,000 budgeted out of the Regional Advice of Allowance (AOA). If EPA performs the
work at the Export Plant, then the S i t e Ceiling will be $5,825,000 with $5,350,000 budgeted out
of the Regional AOA (including contingency). The requested Sit e ceiling includes a cost of
$1,800,000 for a rund lead action at the Export Plant, with $1,600,000 coming from the RegionalAOA (including contingency).



A p p r o v e : Date:
Max H. Dodson
Assistant Regional Administrator
O f f i c e of Ecosystems Protection

and Remediation

Disapprove^ Date:
Max H. Dodson
Assistant Regional Administrator
O f f i c e of Ecosystems Protection

and Remediation

Attachment s :
Figure 1 -
Figure 2-
Figure 3 -
Figure 4-
Attachment 1
Attachment 2
Attachment 3
Attachment 4

Site Location Map
Screening Plant & Export Plant Location Map
Export Plant Asbe s t o s Level in S o i l s by PLM
Screening Plant Asbes tos Level in S o i l s by PLM
Summary of Asbes tos Measurements
l exicologi s t , PHS, and A T S D R M e m o s
A p p l i c a b l e or Relevant & Appropr ia t e Requirements
C o n f i d e n t i a l Enforcement Summary

S U P P L E M E N T A L D O C U M E N T S
S u p p o r t / r e f e r e n c e documents which may be h e l p f u l to the reader and/or have been cited in the
report may be found in the Administrative Record File at the S u p e r f u n d Records Center for
Region Vm EPA, 999 18th Stree t , Denver, Colorado 80202.



F i g u r e 2. Libby, Montana
W i t h I n s e t s o f the Export Area
and Loading Facili l ty
M a r c h , 2000



F i g u r e 1. L i b b y , MontanaL i n c o l n , CountyS i t e Location M a p

Wind Romdajapnwk tod by thaMontana D a p u i l i i w i R ' o f Haaithand Environmental ScfencmAir Quafty BureauSila: 900018 Courthouae AnnexCity: UbbyTime Period: 1/1/88 to 1231/88Hours 0 to 23Cahn Winds 3.3%Total Hours 5829

Montana Map Scale
5 0 0 5 0 1 0 0

Lincoln County Map Scale
4 0 4 8 12 16

Miles

N t x :>«
no »..• April 25,2000

!•<;•• i •
• M J C u a



F i g u r e 3. Libby, MontanaExport PlantAsbestos LevelsI n S o i l ( b y P L M )
S u r f a c e S a m p l e sN D

Wind ROM data provkM by th»Montm D«fMi1m«« of HMWI•ndA k - C H M l t y B u r w uSite: 000018 CourthouM AnnmCKy. UbbyTTm»P«1od: 1/1/88 to 12/31/88Hour. 0 to 23(Mm Wind* 3.3%T o W H o u r a 8 8 Z 9

D e p j h S a m p l e s
N D

Analytical Ott* «ndQ P S C o o i d k w I wPravkM by DOT-VOLPE

M«p ProfrAton UTM Zone 11 NAD93



F i g u r e d L J b b y , MontanaScreening PlantAsbestos LevelsIn Soil (by PLM)
Aiwlyttal d t f a and GPS coordnatMprmktod by DOT-VOLPE

Surface Samples
• NO• <1%O 1%O 2%<$ 3%

PLM Ra*uta No< D o p f c f c d
B00067 1% Tramdto-Acf lno l t oB00075 1% Tre<na«» AcHncJiB

Depth Samples
NO

1%
2%
3%
4%



A T T A C H M E N T 1
S U M M A R Y O F A S B E S T O S M E A S U R E M E N T S F O R

S c r e e n i n g P l a n t
T a b l e 1 : I n d o o r A i r S a m p l i n g R e s u l t s f o r S c r e e n i n g P l a n t

A s b e s t o s C o n c e n t r a t i o n ( F i b e r s per cubic cent imeter)
S a m p l e Location

Covered W o r k s h o p

Living Room

O f f i c e

Mushroom T u n n e l

F i b e rL e n g t h
T r e m o l i t e / A c t l n o l l t e Serie s C h r y s o l i t e

(micron*) j Orig ina l
<5

5-10
>10

Other
<5

5-10
>10

Other
• <5

5-10
>10

Other
<5

5-10
>10

Other

N o t Def e c t ed
Not Detected
Not Detected

0.00185
0.00278
0.00093

N o t Detected
O.OCM63
0.00185
0.00093

N o t Detected
0.00278

Not Detected
O.OOOS3
0.00093
0.00093

Recount Original Recount
| Not Detected

N o t Detected
N o t Detected

0.00062
0.00123
0.00062
0.00062
0.00250
0.00062
0.00093
0.00031
0.00093

Not Detected
0.00031
0.00093
0.00031

N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nol Detected
Not Detected
Not Detected

0.00463
Not Detected
N o l Detected

0.00093

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

0.00031
Not Detected

0.00031
Not Detected
Not Detected
Not Detected
Not Detected

0.00154
Not Detected
Not Detected

0.00031

Other A m p h i b o t e s
Original j Recount

Not Detected
Not Detected
Not Detected
Not Detected

0.00278
0.00093

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected j
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected



S U M M A R Y O F A S B E S T O S M E A S U R E M E N T S F O R
S c r e e n i n g P l a n t

T a b l e 2 : I n d o o r Dust S a m p l i n g R e s u l t s ( F i b e r C o u n t s ) f o r S c r e e n i n g P l a n t
S a m p l e L o c a t i o n

RE 1 NELL BOAT #MT949AJU

F i b e r L e n g t h(microns)
1 1 VJI 1 I4u>%>4 V« 1 I V b l * ? wui lh^w

T r e m o l i t e / A c t i n o l i t e C h r y s o l i t eSerie s |
<5 50 1

j 5-10

G R E E N L I N C O L N C O N T I N E N T A L#56-58508

S E A W I N D S P E E D B O A T S W
C O R N E R O F B U I L D I N G

S M O K E R C R A F T M A G N U M 1 6 2 -NE C O R N E R

P O N T I A C S U N R I S E #569558A

>10
E x c l u d e d <5

Excluded 5- 10

12 1
4 1
0 0
0 0

Excluded >10 13 0
<5

5-10
>10

Excluded <5
Excluded 5 -10

Exc luded >10
<5

5-10
>10

Excluded <5
Excluded 5 -10

Excluded >10
<5

5-10
>10

Excluded <5
Excluded 5 -10

Excluded >10
<5

5-10 -
>10

Excluded <5
Excluded 5 -10

Excluded >10

60 0
25 0
8 0
0 0
0 i 0
7 | 0

23 1
7 0
0 0oo 0

0
6 i 0
3
5
1
0
0

4
0
0
0
0

1 0
40 1
13 2
4
0
0

0
0
0

13 0



S U M M A R Y O F A S B E S T O S M E A S U R E M E N T S F O R
, S c r e e n i n g P l a n t

T a b l e 3 : I n d o o r Dust S a m p l i n g R e s u l t s ( F i b e r s / c m 2 ) f o r S c r e e n i n g P l a n t
S a m p l e L o c a t i o n • | F i b e r L e n g t h(microns)

REINELLBOATSMT949AJU j <$
5-10
>10

E x c l u d e d <5
E x c l u d e d 5 -10
E x c l u d e d >10

Dust L o a d i n g ( f i b e r s / s q u a r e c e n t i m e t e r )
T r e m o l i t e / A c t i n o l l t e iSerie s j

42076.5 !
10098.4 |
3366.1 •

Below Detec t ion Limit j
Below Det e c t i on Limit j

10939.9 |

C h r y s o t i l e

841.5
841.5
841.5

Below Detection Limit
Below Detect ion Limit
Below Detec t ion Limtt

G R E E N L I N C O L N C O N T I N E N T A L#55-58506 <5
5-10
>10

E x c l u d e d <6
Excluded 5 -10

E x c l u d e d >10

11220.4
4675.2
1496.0

Below Detec t ion Limi t
Below Detection Limit

1309

BDL
Below Detection Limi t
Below Detection Limit
Below Detect ion Limit
Below Detection Limit
Below Detection Limt t

S E A W I N D S P E E D B O A T S WC O R N E R O F B U I L D I N G

S M O K E R C R A F T M A G N U M 1 6 2 -N E C O R N E R

P O N T 1 A C S U N R I S E #569558A

<5
5-10
>10

E x c l u d e d <5
Exc luded 5 -10
Exc luded >10

<5
5-10
>10

E x c l u d e d <5
E x c l u d e d 5-10.

Exc luded >10
^ <5

5-10
>10

Excluded <5
E x c l u d e d 5 -10

E x c l u d e d >10

. 19355.2
5890.7

Below Detec t ion Limi t
Below Detect ion Limi t
Below Detect ion Limit

5049.2
504.9
841.5
168.3

Below Detec t ion Limi t
Below D e t e c t i o n L i m i t

168.3
33661.2
10939.9
3366.1

Below Detection Limit
Below Dete c t i on Limit

10939.9

841.5
Below Detect ion Limit
Below Dete c t i on Limit
Below Det e c t i on Limtt
Below Detection Limit
Below Detec t ion Limit

673.2
Below Detec t ion Limit
Below Detect ion Limit
Below Detect ion Limit
Below Detection Limit
Below Detection Limit

841.5
1683.1

. Below Detection Limit
Below Detection Limtt
Below Detection Limit
Below Detection Limit



T a b l e 4 : S o i l a n d B u l k I n s u l a t i o n S a m p l i n g R e s u l t s f o r t h e S c r e e n i n g P l a n t
A n a l y z e d b y P o l a r i z e d L i g h t M i c r o s c o p y

S a m p l e
L o c a t i o n

t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l

t o p s o i l / b e d d i n g
f i l l / b e d d i n g

t op s o i l
f i l t / t o p s o B
f i l l / t o p s o B

t o p s o i l
s ediment

f i l l
vermicul i t e p i l e ;

he igh t o f p i l e 8 ' ; l i k e l ya l l vermiculite
1 " f r o z e n ; veimiculite

pile
1 " f r o z e n ; vermiculi teover s u r f a c e ;

a s p h a l t at 3"
v e r m i c u l i t e p i l e s ;

d e p t h of p i l e s 6-12"
vermiculite spread on

s l a b ; d e p t h >6"

Date
S a m p l e d
Dec, 1999
Dec, 1999
Dec. 1999
Dec. 1999
Dec, 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec, 1999
Dec. 1999
Dec 1999
Dec. 1999

Dec, 1999

Dec. 1999

Dec. 1999

Dec. 1999

M a t e r i a l
S o i l
S o i l
S o i l
S o i l
S o n
S o i l
S o i l
S o i l
Soi l
Son
Soil
S o i l
Soil
Son
son
Soil
son
Soi l

S o i l

S o i l

S o i l

Soi l

A s b e s t o s C o n c e n t r a t i o n (%)
T r e m o l i t e / A c t i n o l i t e

S e r i e s
N o t Det e c t ed
N o t Detected
N o t Detec t ed
N o t Detec t ed
N o t Detec t ed
N o t Detec t ed
Trace (< 1%)
T r a c e ( < 1 % )
Trace (< 1%)

1%
Trace (<1%)
N o t Detected

1%
Trace (< 1%)
N o t D e t e c t e d
Not Detected

2%
2%

1%

Trace (< 1 %)

2%

4%

C h r y s o t i l e
Not Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected

Not Detected

Not Detected

N o t Detected

Not Detected

Page 1 of 5



S a m p l e
L o c a t i o n

vermicul i t e s pr ead onroad; a s p h a l t at 3" to
6"

vermicul i t e p i l e >18"
d e e p

v e r m i c u l i t e p i l e
p i l e o f v ermicu l i t e

>24" deep
. mixed vermicuiite and

soil to 24"
p i l e o f mixedvermiculite and soil

f i l l
f i l l

b e d d i n g soil
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l

b e d d i n g soil
t o p s o i l

bedding soil
topsoil
topsoil
topsoil
topsoil

f i l l
f i l l

soil and v ermicu l i t e
mix

f i l l
t o p s o i l

Date
S a m p l e d
Dec. 1 999

Dec. 1999

Dec. 1999
Dec. 1999

Dec. 1999

Dec. 1999

Dec. 1999 ]
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999

Dec. 1999
Dec. 1999

M a t e r i a l
Soil

Son

S o i l
S o i l

Soil

S o i l

son
S o i l .
S o i l
S o H
S o H
S o i l
son
Soil
Soil
son
son
son
SoU
son
son
S o i l
Soi l

Soil
Soil

A s b e s t o s C o n c e n t r a t i o n ( % )
T r e m o l i t e / A c t i n o l i t e

Serie s
2%

2%

T r a c e (< 1%)
T r a c e (< 1%)

1%

T r a c e (< 1%)

2%
1%

T r a c e (<1%)
T r a c e (< 1%)

• T r a c e (< 1%)
T r a c e (< 1%)

1%
N o t Detected
T r a c e (< 1%)
Not Detected
Trace (<1%)

2%
2%

Trace (<1%)
1%

Trace (<1%)
2%

Trace (<1%)
2%

C h r y s o t i l e
Not Detected

Not Detected

N o t Detected
N o t Detected

Not Detected

N o t Detected

Not Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected '
Not Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected

Not Detected
Not Detected

Page 2 of 5



S a m p l eL o c a t i o n
subso i l
t q p s o i l
t o p s o i l
t o p s o i l

f i l l
t o p s o i l
t o p s o i l
t o p s o i l

f i l l
f i l l
f i l l

t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l

f i n
t o p s o i l

b e d d i n g soil
b e d d i n g soil

t o p s o i l
b e d d i n g soil

topsoi l
t o p s o i l

f i l l
f i l l

t o p s o i l
b e d d i n g
top s o i l
t o p s o i l

DateS a m p l e d
Dec. 1999
Dec. 1 999
Dec. 1999

• Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec. 1999
Dec 1999
Dec 1999
Dec. 1999

M a t e r i a l
S o n
S o i l
son
S o i l
son
S o i l
S o i l
S o i l
son
son
S o i l
S o i l
son
son
S o H
soy
Soil
son
Soil
son
SoB
son
son
son
S o i l
S o i l
son
S o i l
S o i l

A s b e s t o s C o n c e n t r a t i o n ( % )
T r e m o l i t e / A c t i n o l i t e

• S e r i e s
T r a c e ( < 1 % )
T r a c e ( < 1 % )
T r a c e ( < 1 % )
T r a c e ( < 1 % )
Trace (<1%)
Trace (< 1%)
T r a c e ( < 1 % )
Trace (<1%)

1%
Trace (< 1%)
T r a c e (< 1%)
Trace (< 1%)
Trace (<1%)

1%
1%

N o t Detected
2%

N o t Detected
T r a c e ( < 1 % )
T r a c e ( < 1 % )
Trace (< 1%)
T r a c e (<1%)

2%
3%
1%

T r a c e ( < 1 % )
N o t Dete c t ed
T r a c e ( < 1 % )
T r a c e (< 1%)

C h r y s o t i l e
N o t Detected
N o t Detected

. Not Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected

" Not Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
Not Detected
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S a m p l e
L o c a t i o n

t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l
t o p s o i l

0-2 inches d e p t h
2-1 2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-1 inch d e p t h
0-1 inch d e p t h

0-2 inches d e p t h
0-2 inches d e p t h

Date
S a m p l e d
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar.2000
Mar. 2000
Mar. 2000
Mar. 2000

M a t e r i a l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l
S o i l

A s b e s t o s C o n c e n t r a t i o n ( % )
T r e m o l i t e / A c t i n o l i t e

S e r i e s
Trace ( < 1 % )
T r a c e ( < 1 % )
N o t Dete c t ed
Trace ( < 1 % )
N o t Detected
Trace (< 1 %)

1%
N o t Detected

1%
1%

. 2%
2%
2%
3%

T r a c e (< 1%)
T r a c e (< 1%)
T r a c e (< 1%)
Trace (< 1%)
Trace- (< 1%)
Trace ( < 1 % )
Trace (< 1%)
T r a c e (<1%)
Trace (< 1%)
Trace (< 1%)
N o t Detected

1%
T r a c e (< 1%)

3%
2%

C h r y s o t i l e
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
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S a m p l e
L o c a t i o n

0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
2-1 2 inches d e p t h
2-12 inches d e p t h
0-1 2 Inche s d e p t h
0-12 inches d e p t h
2-12 inches d e p t h
0-1 2 inches d e p t h
2-1 2 inches d e p t h
0-24 inches d e p t h
0-24 inches d e p t h
0-24 inches d e p t h

26-30 inches d e p t h
1 8-32 inches d e p t h

Date
S a m p l e d
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000 •
Mar. 2000

. Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000 .
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000

M a t e r i a l
S o i l
Soil
S o n
Son
S O D
SoB
S o i l
son
S o i l
Soi l
son
SoB
SOD
SoB
son
Soil
Soil
S o p
son
S o B ,
SoB
SoB
son
son
son
son
son
son
son

A s b e s t o s C o n c e n t r a t i o n (%)
T r e m o l i t e / A c t i n o l i t e

S e r i e s
Trace (<1%)
Trace (<1%)
N o t Detec t ed
N o t Detected
Trace (<1%)
Trace (<1%)
Trace (<1%)
Trace («;1%)

3%
3%

Trace (<1%)
4%

Trace (< 1%)
Trace (<1%)
N o t Detected

3%
Not Detected
Trace (< 1%)
Not Detected
N o t Detected
Trace (< 1%)
Trace (<1%)

8%
Trace (< 1%)

1%
Trace (<1%)
Not Detected

2%
2%

C h r y s o t i l e
N o t Detected
Not Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected '
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
N o t Detected
Not Detected
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S U M M A R Y O F A S B E S T O S M E A S U R E M E N T S F O R
E x p o r t Area

T a b l e 1 : I n d o o r A i r S a m p l i n g R e s u l t s f o r E x p o r t Area

S a m p l e L o c a t i o n
Asbe s t o s C o n c e n t r a t i o n ( F i b e r s p er cubic c ent imet er)

F ! b e r _ L e n g t t L _ j(microns)
T r e m o l i t e / A c t i n o l l t e Seri e s C h r y s o t l l e

Original Recount Original Recount
M a i n OpenWarehous e

M a i n Open• Warehou s e ( P l a n e rB l d g . )

M a i n OpenW a r e h o u s e ( S p e n c e rB l d g . )

Garage

W o o d s h e d

<5
5-10
>10

Other
<5

5-10
>10

Other
<5

5-10
>10

Other
<5

5-10
>10

Other
<5

5-10
>10

Other

Not Detected
N o t Detected
N o t Detected

0.00085
0.00340

Not Detected
Not Detected

0.00255
N o t Detected
N o t Detected
N o t Detected

0.00089
0.00085

N o t Detected
N o t Detected

0.00085
0.00065
0.00085
0.00085
0.00255

0.00028
Not Detected
Not Detected
Not Detected

0.00113
0.00028

Not Detected
0.00085

N o t Detected
N o t Detected
Not Detected

0.00030
0.00028

Not Detected
Not Detected

0.00028
0.00028
0.00028
0.00028
0.00085

N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
N o t Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
N o t - D e t e c t e d
Not Detected
Not Detected
Not Detected
Not Detected



T a b l e 2 : S o i l a n d B u l k I n s u l a t i o n S a m p l i n g R e s u l t s f o r t h e E x p o r t Area
A n a l y z e d b y P o l a r i z e d L i g h t M i c r o s c o p y

S a m p l eL o c a t i o n
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 I n c h e s d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-1 2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h

DateS a m p l e d
Dec, 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec, 1999 .
Deal 999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999.
Deal 999
Deal 999
Dea 1999
Dea 1999
Dea 1999
Dea 1999
Dea 1999
Dea 1999
Dec. 1999
Dea 1999
Dea 1999

Materia l
S o n
son
S o i l
son
Soi l
son
S o i l
son
S o H .
SOB '
son
Soil
son
son
S o H
son
S o H .
son
SoB
son
son
son
son
son
son
son

A s b e s t o s C o n c e n t r a t i o n (%)
T r e m o l i t e / A c t i n o l i t e

S e r i e s
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
N o t Detected

Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected
N o t Detec t ed

Trace ( < 1 % )
2%
2%

Trace ( < 1 % )
Trace ( < 1%)
Trace ( < 1 % )
Not Detected
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected

C h r y s o l i t e
N o t Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
Not Detected
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S a m p l eL o c a t i o n
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h

0-24 inches d e p t h
0-24 inches d e p t h
0-24 inches d e p t h

DateS a m p l e d
Dec. 1999
Dec 1999
Dec. 1999
Dec. 1999
Dec 1999
Dec. 1999
Dec. 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999
Dec 1999

M a t e r i a l
Soil
SoB
SoB
S o B
SoO
Son
SOB
S o l
son
Soil
son
Soil
So8
SoB
son
Soil
SoB
SoB
son
S o i l
SoB
SoR
S o i l
S o R
son
son
S o i l
son
S o i l

A s b e s t o s C o n c e n t r a t i o n (%)
T r e m o l i t e / A c t i n o l i t eS e r i e s

3%
5%

Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected
N o t Detected

2%
• ' Not Detected

Trace ( < 1 % )
Not Detected

Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1%)
Trace ( < 1 % )
Trace ( < 1 % )

2%
2%

Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected
N o t Detected
N o t Detected
N o t Detected
N o t Detected

C h r y s o t i l e
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detec ted-
N o t Detected
Not Detected
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S a m p l eL o c a t i o n
0-24 inches d e p t h
0-24 inches d e p t h
0-24 inches d e p t h
0-24 inches d e p t h
0-24 inches d e p t h
2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-1 2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h

DateS a m p l e d
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1 999
Dec. 1999
Dec. 1999
Dec. 1999 ,
Dec. 1999
Deal 999
Dec. 1999
Dec. 1999
Dec. 1999
Dec. 1999
Dec 1999
Dec. 1999
Dec. 1999
Dec. 1999
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000

M a t e r i a l
S o i l
S o i l
S o i l
S o n
son
son
Soil
son
S o i l
S o i l
son
Soil
son
S o l )
S o f l
S o R
SoR
soa
soa
son
son
Soi
soa
Sol
son
Soi
soa
S o l )
son

A s b e s t o s C o n c e n t r a t i o n (%)
T r e m o l i t e / A c t i n o l i t e

S e r i e s
N o t Detec ted
N o t Detected
N o t Detected

Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected

Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected
Not Detected

Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )

2%
Trace ( < 1 % )
N o t Detected

2%
2%

Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )

5%
10%

Not Detected .
Trace ( < 1 % )

5%
2%

C h r y s o t i l e
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
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S a m p l e
L o c a t i o n

0-2 inches d e p t h •
2-1 2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
• 0-2 inches d e p t h

2-1 2 inches d e p t h
0-2 inches d e p t h

2-1 2 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

2-12 inches d e p t h .
0-2 inches d e p t h

2-12 inches d e p t h
0-2 inches d e p t h

DateS a m p l e d
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000
Mar. 2000

M a t e r i a l
S o i l
son
son
SoU
S o i l
S o i l
SoU
S q f l
S o i l
Son
son
son
son
Soil
S o i l
S o U
soa
S o U
SOB •
SoD
soa
S o p
Soi l
SoB

Other

A s b e s t o s C o n c e n t r a t i o n (%)
T r e m o l i t e / A c t i n o l i t e

S e r i e s
T r a c e ( < 1 % )

N o t Detected
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected

Trace ( < 1 % )
2%

Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
Trace ( < 1 % )
N o t Detected

Trace ( < 1 % )
1%

. Trace ( < 1 % )
1%

Trace ( < 1 % )
1%

Trace ( < 1 % )
1%

Trace ( < 1%)
Trace ( < 1 % )
Trace ( < 1 % )

2%

C h r y s o t i l e
Not Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
N o t Detected
Not Detected
N o t Detected
N o t Detected
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A T T A C H M E N T 2
MEMOS FROM R E G I O N A L T O X I C O L O G I S T , T H E A G E N C Y F O R T O X I C S U B S T A N C E S

A N D D I S E A S E R E G I S T R Y , A N D T H E PUBLIC H E A L T H S E R V I C E



U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N V I I I ( 8 E P R - P S )

9 9 9 1 8 t h S T R E E T - S U I T E 5 0 0
D E N V E R , C O L O R A D O 80202-2405

MAY | 7 2000 Region VIII

M E M O R A N D U M
SUBJECT: Residual mineral f i b er contamination at the former W.R. Grace Screen ing Plant

and Expor t P l a n t poses an imminent and substantial endangerment to public
health.

F R O M : Christopher P. Weis, HLD., DABT(Regional lexicologis t
TO: Paul Peronard, On-Scene Coordinator

Libby Asbestos Si t e
I PURPOSE

T h i s memorandum addresses rationale for determination of an imminent and substantial
endangerment to publ ic heal th posed by residual amphibole mineral f i b er contamination at former
vermiculite proce s s ing f a c i l i t i e s hi and near Libby, Montana. Processed ore from former
vermiculite mining operations on nearby Zonolite mountain was brought to these f a c i l i t i e s for
r e f in ing which included screening, sizing (Screening Plant), e x f o l i a t i o n , bagging (Export Plant)
and sh ipp ing (both). During the ref ining, amphibole mineral f iber s of the tremolite-actinolite-
richterite-winchite solid solution series (f igure 1, hereafter referred to as ' t r e m o l i t e , amphibole, or
asbestos") were released to the environment in large quantities. In the interest of public health, I
recommend that appropr ia t e actions be initiated to reduce or eliminate exposure to mineral f ibers at
these locations.
H S U M M A R Y OF FINDINGS:

• 1) Fibrous minerals found in the vicinity of the former Screening and Export Plants are
amphibole asbe s t i form in habit, are of respirable size, and are known to induce lung
cancer, mesothelioma, and asbestosis upon inhalation exposure.

2) Soil exposure pathways from source areas to humans are pre s ent ly complete at both
f a c i l i t i e s . Known concentrations of asbestos mineral f ibers have been i d e n t i f i e d in
soil at and near the subject f a c i l i t i e s . Thi s contaminated soil presents an ongoing
source of asbestos which can become entrained in air and can be transported on
vehicles, pet s , and shoes to homes and other areas of potential secondary human
exposure. .

The f r e m o l i t e s o l i d s o lu t ion scries of f iber s f ound in the Libby ore d epo s i t is known to have caused human disease and death of
workers, f a m i l y members of workers, and i n d i v i d u a l s not otherwise associated with the mining, m i l l i n g , or processing operations in and near



3) A s b e s t i f o r m mineral f i b e r s have been i d e n t i f i e d in dust at both f a c i l i t i e s . Thi s dust
has s e t t l ed f r o m air during ongoing re-entrainment of f i b e r s f r om solid media (soi l ,
source material, etc.). As activity patterns f l u c t u a t e at these f a c i l i t i e s f ibers can
become entrained in air pre sent ing an ongoing source of inhalation exposure to
re s ident s , workers, and the public.

4) D e s p i t e passive sampl ing procedures conducted during wet meteorological
conditions (expec t ed to bias sampl ing such as to undercount f i b er concentrations),
asbe s t i f orm mineral f i b e r s have been i d e n t i f i e d hi air at both fac i l i t i e s .

5) Fibers i d e n t i f i e d in air include a high propor t ion of long, thin amphiboles. There is
strong evidence for increased toxicity for these longer fibers.

HI B A C K G R O U N D :
Vermiculite ore bodies on Zonolite mountain are associated with tremolite ranging in

concentration to nearly 100% in selected areas (W.R. Grace). A l t h o u g h early exploration and
mining e f f o r t s by the Zonoli t e Company focused upon the commercial viability of fibrous
amphibole d e p o s i t s f ound on Zonol i t e Mountain (DOI, 1928) no commercial production of
tremolite is reported. Vermiculite was discovered in the Rainy Creek Mining District of Lincoln •
County, Montana in 1916 by E.N. Alley. A l l e y formed the Zonol i t e Company and began
commercial production of vermiculite in 1921. Another company, the Vermiculite and Asbestos
Company (later known as the Universal Insulation Company), operated on the same depo s i t s
(BOM, 1953). W.R. Grace purchased the mining operations in 1963 and greatly increased
production of vermiculite until 1990 when mining and mill ing of vermiculite ceased. During early
mining operations airborne f i b e r concentrations at the mine exceeded 100 f i b e r s / c c in several job
c la s s i f i ca t i on s (Amandus et al, 1987). Airborne f i b er concentrations in the residential area of
Libby exceeded the present occupational Permissible Exposure Level (PEL) of 0.1 f iber/cubic
centimeter established by OSHA 1994 (MRI, 1982; Eschenbach depo s i t i on). This exposure limit is
recognized as being associated with s ign i f i can t risk (3.4 additional asbestos-related cancers per
1000 individuals as per OSHA estimates) but is the practical lower limit of detection using phase
contrast microscopy (PCM) as a measurement technique (OSHA, 1994).

Amphibole mineral f i b er s , including tremolite, are known to cause a variety of lethal and
sub-lethal health e f f e c t s as discussed below. Evidence of the lethal e f f e c t s of exposure to tremolite
f r om the vermiculite ore body on Zonol i t e Mountain is abundant During the 1980s Lockey et al.
(1984) and then the National Inst i tu te s for Occupational S a f e t y and H e a l t h (NIOSH) (Amandus et
al., 1987) conducted investigations of tremoli te exposure and the morbidity and mortality of
workers in various aspects of the mining, milling and ref ining process. These investigations,
conducted during active vermiculite mining and proce s s ing activities in Libby, MT demonstrated
m u l t i p l e cases of lung cancer, mesothelioma, and asbestosis in workers exposed to variable
concentrations of tremolite f i b e r at the mine. The s e f i n d i n g s were i n d e p e n d e n t l y confirmed by a
concurrent investigations conducted by MacDonald et al., (1986).

Since the cessation of vermiculite mining and processing operations in Libby, local .
physicians and nearby pulmonary spe c ia l i s t s have continued to i d e n t i f y individuals s u f f e r i n g f rom
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One pu lmonc l og i s t has seen over 250 cases ofps asbes tos-related disease from the Libby area
™* (Whitehouse, 2000). While 142 of these

individual s are believed to have been
oc cupa t i onal ly exposed during vermiculite
mining operations, 29 individuals were
secondarily exposed through household
contact Eleven cases are reported to have no
connection with former mining or processing
activities. T h e s e estimates are derived from a
single physic ian working in the vicinity of
Libby. Actual numbers of a f f e c t e d individuals
are unknown and may be considerably higher.

F i g u r e 1: Phase diagram of the tremolite-richterite-
winchite solid solut ion series (source: USGS, 2000).

Residual f iber contamination from the
subject f a c i l i t i e s continues to present
uncontrolled exposure to workers, residents,
and visitors at these fac i l i t i e s . These
uncontrolled residual exposures prompted

action by the U.S. Environmental Protection Agency Region 8 o f f i c e in Denver, CO beginning on
November 22,1999. The investigative team is working c l o s e ly with Loca l , Sta t e , and other Federa l
Agencies to determine the nature and extent of mineral f i b e r contamination throughout Libby.
T h i s memorandum presents the preliminary analytical results and endangerment f i n d i n g s for the
subject fac i l i t i e s .
I V E N D A N G E R M E N T R A T I O N A L E :

The rationale for determination of an imminent and substantial endangerment f r om exposures at
these former proces s ing f a c i l i t i e s is four f o l d : 1) amphibole f i b er s f r o m the Libby vermiculite have been
demonstrated to cause a variety of lethal and sublethal health e f f e c t s in former workers, famil i e s of
workers, and in non-occupationally exposed members of the Libby community; 2) complete human
exposure pathways (by inhalation and ingestion) have been pos i t ive ly id en t i f i ed by personal observation
and empirical measurement; 3) amphibole f i b e r s of the tremolite series have been pos i t ive ly i d e n t i f i e d in
mul t ip l e media (air, soil, and dust) at the subject fac i l i t i e s ; and 4) risk estimation by a variety of
qualitative and quantitative techniques indicates unacceptable human exposure by the inhalation route.

A. H e a l t h E f f e c t s of Libbv Tremol i t e: Hazard Assessment
Fibrous minerals found in association with the Libby vermiculite are members of a solid solution.

series of hydrated magnesium s i l i ca t e s in which varying amounts of iron (Fe**), sodium (Na*), and
aluminum (A13+) can subst i tute for calcium and magnesium in the so l id so lut ion (f igur e 1). The solid
solution series includes t r emol i t e [Ca 2 Mg s[Si g O 22](OH)J, actinolite [Ca2(Fe 2+,Mg)5



(Si. 0 n X O H U , richterite [Na(CaNa)(Mg,Fe 2 +
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[NaCa(Mg F e + + ) 4 A l S i 8 0 2 2 ( O H ) 2 ] . C o l l e c t i v e l y with other minerals such as an thophy l l i t e and amosite,
these materials are referred to as amphiboles . In their f i brou s habit, as i d e n t i f i e d in the ore body on
Z o n o l i t e mountain, in association with un-expanded vermiculite, and in the e x f o l i a t e d or expanded
vermiculite produc t , these materials are generally referred to as asbestos (Eschenbach, 1983) and are
capable of causing s ign i f i cant human morbidi ty and mortality upon inhalation.

H e a l t h e f f e c t s associated with f i b e r exposure f r om the Libby f a c i l i t i e s is documented in a variety
of technical reports (EPA 1980; EPA 1985; EPA 1986), and peer reviewed studies. Lockey et al. (1984)
demonstrated pleura! radiographic changes and p l eur i t i c chest symptoms in occupat ional ly exposed
workers with exposure to tremol i t e f i b er f r om Libby. In a de ta i l ed s tudy of occupational exposure
(Amandus et al., 1987) to t r emol i t e during vermiculite ore proce s s ing, Amandus and Wheeler (1987)
documented s igni f i cant increases of non-malignant respiratory disease and lung cancer in workers. In a
study conducted concurrently with the NIOSH investigation, McDonald et al. (1986) determined
i n d e p e n d e n t l y that workers in the mine experienced a "serious hazard from lung cancer,
pneumonconiosis, and mesothelioma" as a result of exposure to tremol i t e f i b er s associated with the
vermiculite processing.

In a d d i t i o n to e f f e c t s associated with inhalation exposure to mineral f ibers several studies
indicate elevated risk of gastrointestinal cancer f o l l o w i n g exposure ( S e i d m a n et al., 1986; Ehrlich et al.,
1991; Gerhards son de Verdier et al., 1992)
B. I d e n t i f i c a t i o n of C o m p l e t e Human Exposure Pathways: Dose-Response

The EPA Sampling and Quality Assurance Project Plan: Revision I for Libby, MT -2000 (SAP,
2000) outlines the s trategy, rationale, and s p e c i f i c procedures employed to characterize the presence of
tremoli te f i b er s in the environment in and around Libby, MT. Figure 1 of the S a m p l i n g Plan (presented
herein as f i g u r e 2) is the Conceptual Site Model for Potential Human Exposure Pathways at the site.
Environmental s a m p l i n g in Libby is des igned to i d e n t i f y mineral f i b er s at key locations along the ^
pathways d e f i n e d in f i gur e 2 by quantitative and qualitative analysis. Pathways i d e n t i f i e d as 'complete'
may be further analyzed to estimate risk associated with exposure. A l t e r n a t i v e l y , pathways j u d g e d to be
of n e g l i g i b l e risk may be addressed qualitatively during risk assessment A s b e s t o s exposure causes most
s igni f i cant risk by the inhalation pathway. Thus, sampl ing e f f o r t s and risk evaluation have focused on
this important and primary exposure route. A l s o of importance for control of human exposures at the
site are secondary pathways which may contribute to the air pathway. For example, house dust, soil, and
primary source areas may s i g n i f i c a n t l y contribute to airborne f i b er concentrations when they are stirred
by wind or human activity. A d d i t i o n a l l y , materials may be p u r p o s e l y moved by bulk transport as ore or
vermiculite product is removed or may be acc idental ly transported away f r o m the site as contamination
becomes attached to shoes, truck tires, pets, and clothing, etc.

At both subjec t f a c i l i t i e s , tremolite f i b er s associated with former mining and mill ing operations
have been i d e n t i f i e d and quant i f i ed using a variety of optical (Polarized Light Micro s copy, transmission
electron microscopy) and spec tro s copi c (electron d i f f r a c t i o n , x-ray microprobe) techniques. Mineral
f i b e r s of the tremoli te series have been i d e n t i f i e d at the sub jec t f a c i l i t i e s in all media tested including
soi l , dust, air, and in bulk materials left at the site. Bulk materials i d e n t i f i e d at the screening f a c i l i t y
inc lude s waste rock which contains high concentrations of f i brou s t r emol i t e , processed unexpanded
vermiculite contaminated with mineral f i b e r in large d i s p e r s e d p i l e s at various uncontrolled locations,



and e x p a n d e d vermiculi te also known to have s i g n i f i c a n t f i b e r content. Residents at the former
screening and l o a d i n g f a c i l i t y i n c l u d e children, a d u l t s , the e l d e r l y and i n d i v i d u a l s pre s ent ly s u f f e r i n g
f r o m cardiovascular disease. C h i l d r e n are e s p e c i a l l y s u s c e p t i b l e to meso the l ioma due to their longer l i f e
expec tancy relative to the latency of the disease (EPA, 1986). A d d i t i o n a l l y , workers at the f a c i l i t y may
be exposed to concentrations of f i b e r in enclosed spaces under working condit ions which may approach
those experienced during the former active vermiculite processing.

Workers at the former Export Plant are pre s en t ly exposed to f i b e r s in air, dust, soil, and bulk
materials l e f t at the site. Re-entrainment of f i b er s in dust and soil by. vehicular t r a f f i c , pede s tr ian t r a f f i c ,
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FIGURE 2: Site Conceptual Model TTiis model
d e p i c t s the p o s s i b l e exposure pathways for humans.
All s a m p l i n g for asbestos at the site occurs along one
or more of these pathways.and operational activities such as sweeping andwood m i l l i n g is l ik e ly to continue unless action

is taken to reduce f i b er contamination at tie f a c i l i t y . The Export Plant p r e s e n t l y operates as a retail
business thus e x p o s i n g customers and the general p u b l i c to tremol i t e mineral fibers. Residents,
inc luding children and the e l d e r l y may be exposed to tremoli t e f i b e r s at adjacent recreational and
res idential areas. Thus , pathways of exposure f rom source areas to human receptors are complete.



C. I d e n t i f i c a t i o n o f T r e m e l i t e f i b e r s at the S c r e e n i n g and
Export P l a n t s : Exposure Assessment
Concentrat ions of f i b e r s in dust and soil and sample

lo ca t i ons at the s ub j e c t f a c i l i t i e s are presented as attachment 1 of
the A c t i o n Memorandum (Peronard, 2000). Environmental data
f r o m so i l s indicate percent l e v e l s of f i b e r at numerous l o ca t i on s
throughout both f a c i l i t i e s . F i b e r s i d e n t i f i e d in air at the
Screening plant and Export f a c i l i t y are presented in terms of the
width and l ength of indiv idual f i b er s (tab l e!). S a m p l i n g and
analytical m e t h o d o l o g i e s are pre s ented in detai l in the S a m p l i n g
and Analy s i s Plan (EPA, 1999). B r i e f l y , air sample s (~ 4,000
l i t e r s / s a m p l e ) were c o l l e c t e d on 0.45 urn f i l t e r s and analyzed
qual i ta t ive ly and quanti tat ively using transmission electron
microscopy ( T E M ) . Dust s a m p l e s ( f igure 3) were co l l e c t ed
using a micro-vacuum into TEM cartridges and prepared
indirec t ly for TEM analysis. Soil sample s were co l l ec t ed f r om
the top 2 inches, dried, riffle s p l i t , and analyzed using standardpolarized l igh t microscopy. Due to the f i b e r size and mineralogy f i b e r concentrations in soil may be
underestimated.

S a m p l i n g re su l t s f r o m all media indicate an abundance of t r emo l i t e f i b e r s with a high p r o p o r t i o n
of f i b e r s greater than 5 um in l e n g t h (f igure 4). F i b e r size (l eng th and'width) may inf luence toxici ty.Clearance of f i b er s f r o m the lung is inhibited and

f i b e r tox i c i ty s i g n i f i c a n t l y enhanced when f iber
l ength is greater than approx imat e ly Sum (Blake et
al., 1998).

F i g u r e 3: Scanning Electron Micrograph
(SEM) of a tremol i t e f iber in dust collected
f r o m the former vermiculite screening
f a c i l i t y .

A m p h l b o l e F i b e r S i z e D i s t r i b u t i o n f o r
S c r e e n i n g F a c i l i t y

Fiber L e n g t h s w rtnWidths <0.5 umF i b e r Length s w f th
Widths >0.5 unv

0.0-5.0 5.0-10.0 10.0- 15.0-
15.0 20.0F i b e r L e n g t h

>20.0

jF i g u r e 4: Distribution of f i b e r sizes in air samples
c o l l e c t e d f rom the residence at the former
vermicul i t e Screening F a c i l i t y .

Raw f ib er counts and structural measurements
f r om air sampl e s c o l l e c t e d at the Screening and
Export Plants are presented in table 1. T h i s series of
indoor air sample s were co l l e c t ed during humid
meteorological condit ions with no attendant ak
disturbance (i.e. non-aggressive sampling techniques
were employed). It is po s s i b l e that indoor air
sample s co l l e c t ed under drier, active working
condit ions might result in increased airborne f i b er

counts.
Several measurements have been made to

estimate air concentrations re sul t ing f r o m the handl ing
of asbestos-contaminated so i l s and bulk materials.

T h e s e s tudie s are u s e f u l in determining p l a u s i b l e human exposures f r o m handling bulk material
containing asbestos mineral f i b e r s at the Screening and Export Plants. A d d i s o n et al., ( 1 9 8 8 ) generated
airborne dust c l oud s f r o m mixtures of soil containing asbestos concentrations f r om 1 to 0.001% by
weight Dust concentrations were maintained at 5 m g / M 3 for 4 hours prior to measurement of airborne
asbestos. The results indicated that, even the lowest soil asbestos concentrations (0.001%) were able to



produce airborne asbestos concentrations which greatly exceed recommended human exposure limits. A
similar investigation conducted by EPA (1994) indicated the l ik e l ihood of elevated airborne asbestos
concentrations as a result of vehicular t r a f f i c along roadways constructed of serpentine rock. Though
more realistic than the A d d i s o n s tudies in terms of human exposure, the results of the EPA investigation
also indicated s ign i f i cant risks associated with vehicle t r a f f i c along roadways containing 0.006 weight
percent asbestos by TEM analysis. . .

It is p l a u s i b l e that f i b er emissions from soil, dust, or other bulk material present at the subject
f a c i l i t i e s would exceed concentrations reported in the A d d i s o n and EPA investigations. Active
disturbance of so i l s during vehicle and pedestrian t r a f f i c at the sites is l i k e ly to generate airborne
concentrations of f i b er well above risk-based limits for exposure to the general public. Residential
exposures to airborne f i b er at the screening f a c i l i t y would be expected to increase greatly during dust ing,
vacuuming, child's p l a y and other household activity.
D. Risk E s t i m a t i o n s for Exposure to Libby T r e m o l i t e : Risk Characterization

Several groups have at t empted to d eve l op quantitative r e la t i onsh ip s between human exposure
( d o s e ) to asbestos and heal th e f f e c t s (response) (Hughs et al., 1986; C P S C , 1983; EPA, 1984; NRC, '
1984; Acheson et al., 1983; Berman et al., 1995). Most risk evaluations derive dose-response
re la t i onsh ip s f r o m human e p i d e m i o l o g y studies f o l l o w i n g occupational exposure to fiber. Such studies
are o f t e n d i f f i c u l t to interpret due to; a) uncertain exposure estimates, b) poor dose characterization, c)
mis-diagnosi s of disease, d) concurrent exposure to other carcinogens, e) variable age at onset of
exposure, and f) long latency per iods prior to the onset of health e f f e c t s . Recent e f f o r t s have employed
exposure index information derived from de tai l ed animal dose characterizations (Berman et al., 1995).
The exposure index categorizes f i b er s into groups of d i f f e r e n t width and l ength which, in turn, represent
categories of t o x i c o l og i ca l concern based upon animal studies. I n d e x i n g exposure as a funct ion of f i b er
structure improves mode l ed dose-response relat ionships in these animal studies implying a strong
relat ionship between f i b er shape and toxic i ty (Berman et al., 1995). Human dose-response factors were
then similarly a d j u s t e d to the exposure index based upon p u b l i s h e d f i b er size distributions from human
studies and a general risk assessment protocol was d e v e l o p e d . T h i s approach is consistent with
recommendations of the National Research Council (1984) and with more recent recommendations of
the N10SH Inter-divisional Fiber Subcommittee. Both groups s t rongly support development of risk
pro to co l s based upon f ib er characteristics.

Unit risks derived f rom various asbestos risk workgroups are presented in table 2 (NRC, 1984;
Stayner et al., 1997; Berman et al., 1995). Unit risks as presented are d i f f i c u l t to compare due to
variable exposure indices. F i b e r s counted by transmission electron microscopy (TEM) must be
converted to phase contrast microscopic equivalents ( P C M E ) by assuming observational characteristics.
The conversion of TEM to PCME is a source of uncertainty in the risk evaluation for the site. It is not
clear whether the conversion as a p p l i e d underes t imates or overestimates f i b e r exposure. Various
techniques have been propo s ed for TEM-to-PCME conversion. The approach employed for this
assessment is presented below.



T A B L E 1: Raw Data Counts for F i b e r s Co l l e c t ed f rom Indoor Air*
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Conversion of fiber counts and measurements from transmission electron microscope (TEM) to Phase
Contrast Microscopic Equivalents (PCME):

Mineral f i b e r s observed under high power (>20,000x) in the view f i e l d of a transmission electron
micro s cope (TEM) are eas i ly measured to l e s s than a hundredth of a micron in width or l ength and can
be p o s i t i v e l y i d e n t i f i e d using x-ray microprobe techniques and/or e l ec tron d i f f r a c t i o n pattern analysis.
By contrast, the phase contrast l igh t microscope (PCM), which was h i s t o r i c a l l y used to measure f i b e r s
and es t imate human exposure, is not capable of positive f i b er i d e n t i f i c a t i o n and can only resolve f ibers
with widths of a p p r o x i m a t e l y 0.3 urn or greater. None- the- l e s s , most avai lab l e human tox i c i ty data is
associated with PCM measurements. Thus it is necessary to convert f i b er measurements made by TEM
into their respective PCM equivalents (PCME). For the purpo s e of this memorandum, I have converted
TEM to PCME by the NIOSH 7402 recommended approach. B r i e f l y , all f i b e r s i d e n t i f i e d by TEM were
measured under the electron microscope and only those with l ength s greater than 5 urn, widths greater
than 0.3 urn and an aspect ratio (l ength- to-wid th ratio) greater than 3 were included as PCME for the
purpose of risk comparisons presented in table 3.

T A B L E 2: Unit Risks for Asbestos
Normal i z ed to L i f e t i m e Exposure I n d e x

J K l I T R I S K S l o r asbestos exposure
S o u r c e

R I S (ERA,
1986)
^IRC, 1984

S t a y n e r et al.1 997

Risk
0.23

0.154

7.8E-02

uni t s
(f/mL)-1
( f / m L ) - 1

( f / m L ) - 1

f i b e r count
PCME

Assumes 70 yearl i f e s p a n and P C M E asper EPA
Based on 0 . 1 f / m L * 4 5 yrs= 5/1000

All risk estimates are associated with variabil i ty and uncertainty. Sources of variability include
changing e ' x p l 5 s u r e s over time and variable biological su s c ept ib i l i ty to disease (e.g. smokers vs. non-
smokers). Sources of uncertainty inc lude d i f f i c u l t i e s in measuring exposure, inaccuracies in disease
diagnosi s , and modeling d i f f i c u l t i e s associated with long latency of disease f o l l o w i n g exposure. As a
result of variabil i ty and uncertainty hi risk assessment, quantitative estimates of risk should be
in t erpre t ed with caution. T y p i c a l l y , risk estimates can be expected to have an uncertainty spanning
perhap s an order of magnitude. Risk estimates presented below represent risks f o l l o w i n g exposure to
concentrations of amphibole f i b e r s i d e n t i f i e d in air at the screening and export fa c i l i t i e s . Air
concentrations were recorded under quiescent and humid conditions. Air concentrations and exposures
on dry days and/or with increased activity indoors may be s i g n i f i c a n t l y higher.

T a b l e 3 presents quantitative estimates of inhalat ion risks f r om asbestos exposure f r o m several
d i f f e r e n t sources (IRIS, 1986; NRC, 1984; Stayner, 1997; Berman et al., 1995). In some cases (Stayner
et al, 1997; Berman et al., 1995), risk estimates for meso the l ioma are not available. Whereas, for other
estimates (NRC, 1984; IRIS, 1986) risks for lung cancer and mesothelioma are combined.

There is s i gn i f i can t and c o m p e l l i n g evidence that f i b e r structure (l eng th and wid th) may p lay an
important role in asbestos risk, par t i cu lar ly for mesothel ioma (Blake et al., 1998; J i a n p i n g , 1999;



Castranova, 1998; Herman et al., 1995). A d d r e s s i n g asbestos risk in terms of f i b e r structure requires
care fu l measurement of f i b e r s c o l l e c t e d during s a m p l i n g e f f o r t s . Severa l groups have s trongly
recommended routine f i b e r characterization in order to better understand the r e la t i on sh ip between
t^cTe and heal th e f f e c t s f r o m f i b e r exposure (NRC, 1984, Herman et al., 1995). U n f o r t u n a t e l y most

human hea l th e f f e c t data for use in quantitative risk evaluation has been denved from exposure s tudie s
where f i b e r s were not w e l l ' c h a r a c t e r i z e d . T h e s e s tud i e s commonly e m p l o y Phase Contrast Micro s copy
flPCMI as a tool for f i b e r i d e n t i f i e d on and measurement. However, PCM cannot d i s t i n g u i s h asbestos
f r o m other f i b rou s material s nor can PCM i d e n t i f y f i b er s with widths l e s s than approximate ly 0.3 urn.
As a result of this short coming in f i b er characterization, there is much uncertainty regarding actual
human exposures in e p i d e m i o l o g i c a l s tudie s which employ PCM as a tool for exposure measurement

In T a b l e 3 risk estimates are presented as a f u n c t i o n of d i f f e r e n t exposure indices. In some cases
(Berman et al., 1995; and Herman and Crump, 1999), f i b e r structure is weU i d e n t i f i e d and employed as a
t o d f e r i s k estimation. In other cases (NRC, 1984; IRIS, 1986; Stayner, 1997) actual asbestos f i b e r
exposure is unknown and PCM analysis is used as a surrogate.

TABLE 3: S i t e - S p e c i f i c Risk Est imate s for Exposure to Fibers in Air at the Screening and Export Faci l i t i e s .

L U N GC A N C E RO N L Y
L U N GC A N C E RO N L Y

>31 F i b e r Concentration (f/cc)

x p o r t [28132rea ,____
2B134 14320 83e lO.OOe lo.ooe 12.83e O.OOe

O.OOe lo.ooe lO.OOe iO.OOe lO.OOe
O.OOe I O.OOe I O.OOe 0.

4.B1C-07
3.85C-07

2.E3« lO.OOe lO.OOe |2,63e [2.836

O.OOe lo.ooe lO.OOe |0.oOe]b.ooe lo.ooe
O.OOe lO.OOe lO.OOe I 6 . i 7 e 16,
3.09e lo.ooe lo.ooe |1.23e o.

09e I 9 . 2 6 e O.OOe1.23e O.OOe O.OOe 3.

* Rela t i on sh ip between dose and response is es t imated based upon a non-linear mathematical fit to tumor data collected to rats (Berm<m et iL
' L = f l b e r l ength; W = f i b e r wid th; AR=fiber aspect ratio (length-to-width ratio)

1995)



V C O N C L U S I O N :
Cumulat ive exposures to t i e m o l i t e f i b e r s at the sub j e c t f a c i l i t i e s are l i k e l y to present an ongoing

endangerment to r e s i d e n t s , workers, and vi s i tor s to these areas. Cumulat ive exposures inc lude
expo sure s to contaminated so i l , house dust, and air. It is l i k e l y that f i b e r concentrations measured in air
are biased low due to the me t e oro l og i ca l c o n d i t i o n s which exi s t ed during the air sampl ing e f f o r t s (quiet .
and damp c o n d i t i o n s ) . During p er i od s of increased human activity, air concentrations may increase
s i g n i f i c a n t l y . S a m p l i n g e f f o r t s to date demonstrate abundance of f i b r o u s minerals in all media sampl ed .
The chemical nature of the f i b e r s i d e n t i f y them as a s b e s t i f orm amphibo l e s known to cause m u l t i p l e
cancers in humans and animals at m u l t i p l e target organs. T h e s e f i b e r s are par t i cu lar ly dangerous when
inhaled and are d i r e c t ly re lated to p r o d u c t i o n of mesothel ioma, a p a r t i c u l a r l y lethal neoplasm of the
mespdermal l in ing of the lung. A d d i t i o n a l l y , amphibole mineral f i b e r s can cause a wide variety of
malignant lung tumors. • .

In a d d i t i o n to the carcinogenic e f f e c t s associated with t r emol i t e f i b e r s , non-malignant asbestosis
can result in d e b i l i t a t i n g and l e thal respiratory disease. T r e m o l i t e f i b e r s can cause thickening and
f i b r o s i s of the pleural l ining of the lung and scarring of the lung parenchyma. The resulting lo s s of lung
compl iance and respiratory capac i ty can progres s over the course of several years.

It is l i k e l y that exposure to contaminated soi l , dust, and air at the Export and Screening Plants
will continue unless s p e c i f i c action is taken to abate these threats.
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B a c k g r o u n d and S t a t e m e n t o f Is su e s
The Agency for T o x i c S u b s t a n c e s and Disease Registry (ATSDR) was requested by the U . S .
Environmental Pro t e c t i on Agency, Region 8 (EPA) to p r o v i d e a health consu l ta t ion addre s s ing
the pub l i c h e a l t h hazards as soc iated with asbes tos contamination at the former Screening
P l a n t / R a i l r o a d S t a t i o n and Export P l a n t / E x f o l i a t i o n Plant in Libby, Montana. EPA is planning to
conduct a removal action at the two f a c i l i t i e s , and has s p e c i f i c a l l y requested that ATSDR
comment on whether the p r o p o s e d actions are a p p r o p r i a t e to protec t the publ i c health [ 1 ] .
The former Screening P l a n t / R a i l r o a d S t a t i o n and Export P l a n t / E x f o l i a t i o n Plant (referred to
herein as the screening plant and export p l a n t ) are part of a large scale vermiculite processing
complex that was operated by Grace, Inc. in Libby, Montana until operations ceased in 1990 [ 2 ] .
The vermiculite ore was s t r i p p e d f r om the top of Z o n o l i t e Mountain located 7 miles northeast of
Libby, and proces sed at a mill l o ca t ed ad ja c en t to the mine [ 3 ] . The mill removed waste rock and
overburden in a proces s known as b ene f i c ia t i on [ 2 ] . T h e ' v e r m i c u l i t e ore was then transported by
truck down Rainy Creek Road to the screening plant l o ca t ed ad jacent to the Kootenai River (see
attachment, EPA f i g u r e 2).
The screening p l a n t s eparated the ore into various sizes and l o a d e d it onto railroad cars [ 2 ] . Some
of the ore was then transpor t ed to one of the two e x f o l i a t i o n p l a n t s in the area to undergo further
t r e a t m e n t [ 2 ] . The ore was heated to approx imat e ly 2,000 degrees Fahrenheit, causing it to "pop"
or expand to 15-20 times its size. The former export plant covered in this health consultation is
l o c a t e d on the northern edge of Libby along the Koot ena i River. Another e x f o l i a t i o n plant
operated in the town of Libby, however, this site is not covered in this hea l th consultation, and is
currently being investigated by EPA [ 2 ] .
T h r o u g h the 1960s, '70s and '80s, mil l ions of tons of the vermiculite ore was transported to Grace
p l a n t s and other companies in 30 states and six f o r e ign countries. The raw vermiculite ore is used
in numerous p r o d u c t s such as gypsum wallboard and cinder blocks. E x f o l i a t e d vermiculite is used
as l oo s e fill insulat ion, as a f e r t i l i z er carrier, and as an aggregate for concrete [ 3 ] . Almost 80
percent of the world' s vermiculite came f rom Libby [2].
A s b e s t o s Exposure
The raw vermiculite ore f r o m Libby is estimated to contain up to 21% to 26% fibrous
a c t i n o l i t e / t r e m o l i t e [4]. The a c t i n o l i t e / t r e m o l i t e asbestos (herein referred to as asbestos) was
released at high concentrations during the mining, milling, screening, and ex f o l ia t i on processes
[ 3 , 5 ] . Many workers employed at the mine and other vermiculite f a c i l i t i e s were exposed to high
airborne concentrations of asbestos f ibers [ 3 , 5 ] .
N o n - o c c u p a t i o n a l exposure to asbestos was also common in Libby for decades while the
vermiculite f a c i l i t i e s were in operation. Chi ldren f r e q u e n t l y p l a y e d in p i l e s of expanded vermiculite
l o c a t e d ad ja c en t to baseball f i e l d s near the export p lant [ 2 ] . Community members reported that
c l o u d s of dust emanating f r o m the vermiculite p i l e s were s ign i f i can t enough to halt baseball
games. In a d d i t i o n , expo sure to Libby re s ident s was documented in air sampl ing conducted by
Grace in 1975' showing 1.5 f i b e r s / c u b i c centimeter (f/cc) in downtown Libby [2]. S a m p l i n g by



E P A i n the 1980' s a l s o documented high airborne concentrat ions o f a s b e s t o s ; 0 .5 f 7 c c 4 .5 miles
f r o m the mine [2]. The OSHA occupa t i ona l P e r m i s s i b l e E x p o s u r e Limit (PEL) is currently 0.1
f7cc.
T h e r e is s t i l l a p o t e n t i a l for community members to come in contact with asbestos-contaminated
vermiculite. Contamina t i on is present at the mine, screening plant , export p lant , and along Rainy
Creek Road. Asbe s t o s - c on tamina t ed vermiculi te was used as an aggr ega t e in driveways, as a soil
condi t i oner in gardens , and as l o o s e fill insulat ion in homes. . •

It has been reported by local physicians some workers employed , at the mine and vermiculite
p r o c e s s i n g f a c i l i t i e s have d e v e l o p e d a sbe s to s-re la t ed i l l n e s s e s such as asbe s to s i s , lung cancer, and
mesothel ioma. It has also been reported that some f a m i l y members of workers have been similarly
a f f l i c t e d . T h i s is l i k e l y due to asbe s to s t ranspor t ed home by workers. Further elaboration on the
heal th e f f e c t s f r om asbestos, and exposures in Libby are provided in the discussion section of this
document. . .
In November 1999, the EPA was requested by the Lincoln County H e a l t h Board and City
O f f i c i a l s f r om Libby to a d d r e s s ongoing exposures to asbestos contamination f rom past
vermiculite m i n i n g / p r o c e s s i n g operat ions [2]. Since that time, the EPA has conducted sampl ing
e f f o r t s to characterize the extent of contamination at the mine, proce s s ing fa c i l i t i e s , and other
areas in Libby. T h i s h ea l th c o n s u l t a t i o n will f o c u s on the s a m p l i n g da ta co l l e c t ed f rom the
screening plant and the export plant.
F o r m e r Screen ing Plant •
The former screening p l a n t site is. located along the K o o t e n a i River approx imat e ly 4.5 miles
northeast of Libby [2]. The site is approx imate ly 21 acres, and now houses a storage fa c i l i ty for
recreational vehicles, a whole sale nursery, and a mushroom farm [2]. The prop er ty o w n e r ' s
re s idence is also l o ca t ed on site [2]. Areas zoned re s ident ia l are l o ca t ed south and west of the site
[2]. The number of p e o p l e employed at the nursery varies s easonal ly, but ranges from 6 to 20.
The pr iva t e res idence on site is occupied by two i n d i v i d u a l s . Grandch i ldren of the residents are
known to f r e q u e n t l y visit and p lay on the site [2].
T h e r e are a p p r o x i m a t e l y two tons of unexpanded and e x p a n d e d vermiculite stored on the site in
de t e r i ora t ing bags. Vermicu l i t e p i l e s are present ins ide and ou t s i d e of b u i l d i n g s throughout the
site [2]. In add i t i on , there are over 3,000 3-gallon buckets of unexpanded vermiculite stored on
site for use in the mushroom operation [2J.
EPA conducted s a m p l i n g act ivi t i e s at the former screening plant site in December 1999 [2],
I n d o o r air, indoor dust , and soil sample s were col lec ted f rom the site and analyzed for asbestos.
Dust and soil s a m p l e s were analyzed via Polarized Light M j c r o s c o p y (PLM). I n d o o r air sample s
were analyzed via Transmi s s i on Electron M j c r o s c o p y (TEM). I n d o o r dust sample s were co l l e c t ed
f r o m f i v e l o c a t i o n s , indoor air s ampl e s were c o l l e c t e d f r o m four b u i l d i n g s , and 10.1 s o i l / b u l k
insulat ion sample s were co l l e c t ed f r om the site (see attachments, EPA f igure 4 and Summary of
A s b e s t o s Measurements f or Screening Plant).



Asbe s t o s concentrations in the top soil at the site ranged f r o m non-detec t to 4% (by weight).
A s b e s t o s was d e t e c t e d in 85 of the sampl e s , with 18 sampl e s e x c e ed ing 2% ac t inoh t e / t r emo l i t e .
F i b e r s e x c e ed ing 10 micrometers (/zm) in l ength were d e t e c t ed in 3 of the 4 air samples . The
highest concentration of a sbe s to s f i b e r s (ex c e ed ing 5^m) were d e t e c t e d in the mushroom tunnel
and o f f i c e area (0.00093 f / c c ) . T r e m o l i t e / a c t i n o l i t e asbestos was also d e t e c t ed in. all the indoor
dust sample s . F i b e r s in the dust exceeding 5/zm in l ength ranged f r o m 5 to 25 f i b e r s per
centimeter squared (cm ).
Former Export Plant
The export plant ceased vermiculite expansion activities prior to 1981, and the vermiculite
bagging operat ions were terminated later in 1990 when the mine c lo s ed [2]. The site is currently
owned by the city of Liuby, and is l eased out to a retail lumber business. Several bu i ld ing s and
two former b a l l f i e l d s are l o ca t ed on the 11 acre site (see attachments, EPA figure. 3 and Summary
of Asbe s to s Measurements for Export Area). Similar to the screening plant , there is visible
expanded and unexpanded vermiculite located on the proper ty. Acce s s to the site is unrestricted
during non-business hours [2].
EPA conducted s a m p l i n g at the site in December 1999 [2J. Five indoor air and 109 s o i l / b u l k
sampl e s were co l l e c t ed and analyzed for asbestos by TEM and PLM, respectively.(see attached
re su l t s) Asbe s t o s concentrations in the soil ranged f r om non-detect t o lO% (by weight). Asbestos
was de t e c t ed in 76 of the sampl e s , with 17 sample s exceeding 2%. Airborne asbestos f ibers
exceeding 5^m in l eng th were de t e c t ed in the main open warehouse (planer b u i l d i n g ) and the
woodshed at maximum concentrations of 0.00028 f/cc and 0.00085 f/cc, respectively."
Removal A c t i o n
EPA plan s on c onduc t ing a time-critical removal action at both the screening plant site and the
export f a c i l i t y . The purpo s e of the removal action is to mit igate the threat to the local p o p u l a t i o n
f r o m expo sure t o asbestos contamination at the two sites [2].
Discuss ion
T r e m o l i t e is a naturally-occurring mineral b e l ong ing to the amphibole c las s of hydrated silicate
minerals T r e m o l i t e [ C a i M g s S i Az (OH)J, which contains magnesium and calcium cations, o f t e n
occurs together with a c t ino l i t e [ C a . C M & F e O T ^ S i ^ (OH)J. Fibrou s forms of tremolite and
other s i l iceous amphibo l e s are commonly known as asbestos. The other asbestos mineral class,
serpentines, inc lude s chrysoli te which is the predominant commercial form of asbestos [6]. Whi l e
t r e m o l i t e i s 'not commerc ial ly p r o d u c e d i t s e l f , both f i b r o u s , and non-fibrous forms o f the mineral
are common contaminants in minerals such as chrysolite and vermiculite [7,8,9].
The vermicul i te mine in Libby which marketed the produc t Z o n o l i t e , f ound f ibrous
a c t i n o l i t e / t r e m o l i t e , non-f ibrous a c t i n o l i t e / t r e m o l i t e , and non-fibrous a n t h o p h y l l i t e in raw ore and
vermiculite. F i b r o u s a c t i n o l i t e / t r e m o l i t e asbestos a c c oun t ed . f or -21-26% of the weight of raw
ore and 2-6% of weight of vermiculite concentrate [7],



P e o p l e may be e xpo s ed to asbes tos when it is present in ma t e r ia l s that are easily crumbled into
small p a r t i c l e s that can be s u s p e n d e d in air (i.e., f r i a b l e mat er ia l s -and s o i l ) . T y p i c a l l y , exposure
will occur only when the asbes tos-containing material is d i s turbed in some way such that f i b er s
are released into the air. In most cases, when asbes tos-containing mater ia l s are s o l i d l y embedded
or conta ined , exposure will be n e g l i g i b l e [10 , 11] . .
I n f o r m a t i o n on the h ea l th e f f e c t s comes mo s t ly f r o m s tud i e s of p e o p l e e xpo s ed in the workplace,
and f r o m t o x i c o l o g i c a l s t ud i e s of animals [ 1 2 ] . There is c on s id e rab l e evidence that inhalation of
asbes to s f i b e r s , i n c l u d i n g t r e m o H t e f i b er s , can produce lung cancer, malignant meso the l ioma (a
cancer of the thin membranes that surround the l u n g ) , and non-malignant respiratory e f f e c t s
i n c l u d i n g a sb e s t o s i s ( b u i l d u p of scar-like t i s sue in the lung). Most s tudie s indicate that the
inha la t i on of l ong f i b e r s (greater than 5^m in length, or about 1/5,000 of an inch) are more likely
to cause in jury [ 1 2 ] . The heal th e f f e c t s f r o m inge s t ing asbestos are unclear. A l t h o u g h some
s t ud i e s have ind i ca t ed that oral exposure to asbestos may be linked to the deve lopment of
ga s t ro in t e s t ina l cancer, the major i ty of the data indicate that inhalat ion is the princ ipal route of
concern[12].
In Libby, Montana, it has been reported by local phys ic ians that occupat ional exposures to the
asbes tos-contaminated vermiculite at the mine and proces s ing f a c i l i t i e s have resulted in numerous
cases of a sbe s to s-re lated condi t ions . One regional pu lmono l og i s t has reported nearly 200 cases of
asbe s to s-re la t ed condi t i ons in p e o p l e f rom the Libby area. ATSDR has begun to coordinate a
review of these cases.
E x p o s u r e s at the Former S c r e e n i n g Plant and Export F a c i l i t y
Decades of vermicul i te p ro c e s s ing at the former screening plant and export p lant have resulted in
extensive contamination of the ou t s ide so i l s and interior dust with t r e m o l i t e / a c t i n o l i t e f iber s .
S a m p l i n g da ta c o l l e c t ed by EPA in December 1999 de t e c t ed l e v e l s in the soil up to 4 % at the
screening p l a n t , and up to 10% at the export fac i l i ty . The actual soil concentrations at the two
s i t e s are l i k e l y to be higher because the PLM method used to analyze the sampl e s is not sensitive
enough to i d e n t i f y the smal ler diameter f ibers. A c c o r d i n g to EPA, reanalysis of sampl e s previously
determined as "not de tec t ed" by the PLM method, showed a s i g n i f i c a n t number of f i b e r s upon
reanalysis by Scanning Electron Micro s copy ( S E M ) .
A c o m p l e t e d exposure pathway to asbestos-contaminated soil and dust exists at both the
screening plant site and the export plant site. Workers engaged in act ivi t ie s at the site may inhale
asbestos f i b e r s f r om di s turbed s o i l s and dust, p a r t i c u l a r l y during the dry summer months. At the
screening plant site, the owners .reside on the property. Their g randch i l dr en are known to visit
f r e q u e n t l y and p l a y in the vermiculite p i l e s . T h i s represent s a more s igni f i cant concern since
chi ldren are t y p i c a l l y e xpo s ed to larger amounts of contamination at waste sites due their p laying
habits. In a d d i t i o n , exposure to asbestos at an early age r e su l t s in l onger res idence times for f i b e r s
in the lungs over a l i f e t ime .
In a d d i t i o n to the immedia t e exposure s that may occur on site, asbestos contamination can
migrate o f f s i t e through r u n o f f and wind erosion a f f e c t i n g nearby p o p u l a t i o n s . Asbe s t o s f i b e r s can
per s i s t in the environment, and due to their microscopic size, may stay s u s p e n d e d in air for long



p e r i o d s of time [ 1 2 ] . T h i s s i t u a t i o n may be worsened by the f r e q u e n t a tmospher i c inversions that
occur in the Libby area. Asbe s t o s can also be carried home on the shoes and clothing of workers
e x p o s i n g other fami ly members.
The d imen s i on s of the asbestos f i b e r s d e t e c t e d at the screening p l a n t are of concern. The f i b er s
de t e c t ed in the dust showed many f i b er s exceeding aspect ratios (length-to-width ratios) of 5:1.
Most s t u d i e s i n d i c a t e that these l onger f i b e r s are more l i k e l y to cause injury [ 1 2 ] .
There are a number of f a c t o r s regarding the asbestos contamination in Libby, and s p e c i f i c a l l y at
the p l a n t s , that suppor t the time critical removal. They include:
• Workers and res idents are exposed to percentage levels of asbestos in soils at the two

p l a n t s , and actual l e v e l s are l i k e l y to be higher due to the l imitat ions of the PLM
method in i d e n t i f y i n g the smaller diameter fibers.
Consensus in the s c i ent i f i c community that the asbestos present throughout Libby is of
the t y p e ( a c t i n o l i t e / t r e m o l i t e ) that is associated with adverse heal th e f f e c t s in humans.

• Local phys i c ian s have reported that occupational exposures to the asbestos-
contaminated vermiculite at the mine and process ing fa c i l i t i e s have resulted in
numerous cases of asbestos-related conditions. One regional pu lmono log i s t has
reported nearly 200 cases of asbestos-related conditions in p e o p l e f rom the Libby area.
In a d d i t i o n , there are several reported cases of non-occupational exposures to the
vermiculite in the Libby area that resulted in asbestos-related disease.
Libby residents are l ike ly to have been exposed in the past to airborne emissions from
vermiculi te proc e s s ing f a c i l i t i e s (at l eve l s that may have exceeded OSHA occupational
limits). In add i t i on , current exposures may be occurring in Libby from vermiculite used
in gardens, to in su la t e homes, and to pave driveways. T h e s e exposures are l ik e ly to
have produced a baseline exposure to the community that would suggest that
a d d i t i o n a l exposures to this p o p u l a t i o n would p o s e an unacceptable risk.

C h i l d H e a l t h Ini t ia t iv e . . .
ATSDR considers the unique s u s c e p t i b i l i t y of children in the evaluation of all hazardous waste
sites. Chi ldren may have higher levels of exposure since they are more likely to disturb f iber-laden
so i l s while p laying. T h e y are also lower to the ground, and have f a s t e r breathing rates that may
increase the level of exposure to asbestos. In addi t i on , the long-term retention of asbestos f iber s in
the l u n g , and the l ong la t ency period between exposure and onset of asbestos-related respiratory
disease (10 to 40 years), suggest that an individual exposed earlier in life may be at greater risk
than tho s e e xpo s ed la t e r in life [ 1 2 ] . It would there fore be prudent to reduce chi ldhood exposure
to asbestos. The propo s ed removal action by EPA will reduce exposures to children, particularly
at the former screening plant where children f r e q u e n t l y play.



C o n c l u s i o n s
1. A s b e s t o s contamination is present at the screening p l a n t and export plant at l eve l s that

po s e a pub l i c heal th hazard.
2. The time critical removal action p r o p o s e d by EPA is warranted to protect the publ ic

health.
R e c o m m e n d a t i o n s
None.
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U n i t e d S t a t e s P u b l i c H e a l t h Serv i c eR e g i o n V I I I1961 S t o u t S l r e e t ; Room 498Denver, C o l o r a d o 80294-3538

May 15, 2000
Mr. Max H. DodsonA s s i s t a n t Reg iona l A d m i n i s t r a t o rO f f i c e o f Eco sys t ems P r o t e c t i o n & Remedia t i onU S E P A , Region V I I IDenver, CO 80202-2405

Dear Mr. Dodson,
I have been asked to r e s p o n d to your May 12 th l e t t e r to A s s i s t a n t S u r g e o n GeneralS l o a n r e g a r d i n g EPA p l a n s to take act ion to r e m e d i a t e a sbe s to s c o n t a m i n a t i o n at twos i t e s in L i b b y , Montana. The two s p e c i f i c s i tes of concern are the f o r m e r vermicul i t e" S c r e e n i n g Plant" and "Export Plant".
Areas t h r o u g h o u t these two s i te s have re c ent ly been e v a l u a t e d by EPA and f o u n d tohave a s b e s t i f o r m mineral f i b e r (ac t ino l i t e - t r emo l i t e - r i ch t e r i t e -w inch i t e s o l id so lu t ionserie s) contamination in air, du s t , and soil sample s . The f o rmer "Screening Plant" Iscurrent ly being used as a residence and smal l business with p o t e n t i a l l y hazardousasbestos e xpo sur e s occurring among the re s ident s , workers, and other visitors to thep r o p e r l y . The f o r m e r "Export Plant" is currently being used as a smal l business withp o t e n t i a l l y h a z a r d o u s asbe s to s e x p o s u r e s occurring among the p r o p e r t y owners,workers, and the general p u b l i c , who may visit the f a c i l i t y or the recreational p a r k whichis l o ca t ed a d j a c e n t to the f a c i l i t y .
It is we l l e s t a b l i s h e d that a sbe s to s is a very d a n g e r o u s subs tance which can cause anumber o f h e a l t h e f f e c t s i n c l u d i n g a s b e s t o s i s (a f i b r o g e n i c l u n g d i s e a s e ) and cancer,most n o t a b l y l u n g cancer and meso the l i oma. G a s t r o i n t e s t i n a l cancers have al so beenincreased in s t u d i e s of o c c u p a t i o n a l l y e x p o s e d workers. The current Occupa t i ona lS a f e l y a n d H e a l t h A d m i n i s t r a t i o n ( O S H A ) p e r m i s s i b l e exposure level ( P E L ) f o r workersexposed to asbestos is 0.1 f i b e r s per cubic centimeter of air measured as an 8-hourlime we igh l ed average ( T W A ) . T h e N a t i o n a l I n s t i t u t e f o r Occupational S a f e t y a n dH e a l t h ( N I Q S H ) recommended expo sure level ( R E L ) f o r asbestos i s consislent with t h eOSHA PEL, but the agency f u r t h e r recommends lhat e x p o s u r e s be reduced to thelowest p o s s i b l e concentrat ions s econdary to the carc inogenic p r o p e r t i e s of asbestos.



W i t h r e g a r d to the h a z a r d o u s na tur e of the t y p e of a s b e s t o s f o u n d to be pr e s en t inL i b b y , M o n t a n a , prev iou s s t u d i e s have f o u n d s i g n i f i c a n t increases in non-mal ignantr e s p i r a t o r y d i s ea s e ( a s b e s t o s i s ) and l u n g cancer among workers e x p o s e d to thea s b e s t i f o r m mineral f i b e r s c o n t a m i n a t i n g the v e rmi cu l i t e mined at the f o rmer Z o n o l i t eM i n e and p r o c e s s i n g f a c i l i t i e s . Addi t i ona l ly , a s t u d y o f Ohio workers e x p o s e d t o L i b b yv e r m i c u l i l e , c o n t a i n i n g much lower concentrat ions of asbes tos , d emons t ra t eds i g n i f i c a n t shor tne s s o f b r e a t h , p l e u r i t i c chest p a i n , a n d r a d i o g r a p h i c a b n o r m a l i t i e s .T h e r e have al so been a number of r e p o r t e d cases-.of n o n - o c c u p a t i o n a l asbestos-r e l a t e d i l l n e s s e s (i.e., a s b e s t o s i s , m e s o t h e l i o m a ) among current and f o r m e r r e s i d e n t so f L i b b y , M o n t a n a .
Based u p o n : 1) my u n d e r s t a n d i n g of the hazardous nature of a sb e s t o s , in g e n e r a l , 2)s t r o n g evidence d e m o n s t r a t i n g i l l n e s s a s soc iated with th e a s b e s t i f o r m mineral f i b e r sf o u n d in L i b b y , M o n t a n a , 3) o n g o i n g pre sence of a sbe s to s c o n t a m i n a t i o n at the twoa for ement i oned s i te s , and 4 ) - c o n s u l t a t i o n with the Montana S t a t e H e a l t h O f f i c e r andresearchers f r o m ATSDR, I concur with EPA p l a n s to take necessary measuresin t ended to p r e c l u d e any f u r t h e r h e a l t h risks posed by asbestos exposure amongr e s i d e n t s , workers, or the g enera l p u b l i c at the i d e n t i f i e d sites. If I may be of anyf u r t h e r as s i s tance in this matter, p l e a s e contact me at (303) 844-7857.

S i n c e r e l y ,

Aubrey M i l l e r , M D , M P HM e d i c a l C o o r d i n a t o r Environmenta lEmergencies & H a z a r d s

c c : H e n r y Falk , ATSDR •T i m o t h y W a l k e r , A T S D RJ e f f r e y Lybarger , A T S D RH u g h S l o a n , U S P H S Reg. 8C h r i s Wei s , EPA, 8-EPR-PSPaul P e r o n a r d , EPA, 8-EPR-ER
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A T T A C H M E N T S
A p p l i c a b l e or Relevant and A p p r o p r i a t e Requirements (ARARs) for the Removal Actions at the Export Plant and ScreeningPlant

(Part of the Libby Asbestos Site , Libby, Montana)

In accordance with Section 300.415Q of the NCP, all ARARs for the Site will be attained, to the extent practicable, given the scope ofthe projec t and the urgency of the situation. . . .. :

FEDERAL ARARS
Endangered Species Act 5 0 C F R 2 0 05 0 C F R 4 0 2

N Protects threatened or endangered (T&E)species and their habitat Requirescoordination with federal agencies to mitigateimpacts.

If T&E species are ident i f i ed withinthe removal areas, activities must bedesigned to conserve the T&Especies and their habitat To date no
T&E species have been identi f ied.

Fish & Wildlife CoordinationAct
33 CFR 320-330
40 CFR 6.302(h)
50 CFR 83

Requires coordination with federal and stateagencies for activities that have a negativeimpact on w i l d l i f e and/or non-game fish.
If the removal action involvesactivities that a f f e c t w i l d l i f e and/ornon-game f i sh , conservation ofhabitats must be undertaken.

Clean Air Act 40 CFR Part 61,S u b p a r t M(delegated to the stateand incorporated byreference at ARM
17.8.341)

Seebelowforspec i f i cregula-tions

National Emission Standards for HazardousAir Pollutants (NESHAPS) for Asbestos

A: A p p l i c a b l eR; Relevant & Appropr ia t eN: Scope of the action does not trigger this requirement
X : N o t a n A R A R



Clean Air Act 4 0 C F R 6 U 4 5 ( C ) &
(d)

Standard for Demolition and Renovation.
Provides detailed procedures for controlling
asbestos releases during demolition of abuilding containing " regulated-asbestoscontaining material" (RACM) as def ined inthe regulations.

Appl i cab l e to building demolitionsthat will occur as part of the removal
if certain threshold volumes ofRACM are disturbed". The dust
control portions of the regulationsare relevant and appropr ia t e for soil
disturbance activities and forasbestos contaminated material thatdoes not meet the strict de f in i t ion ofRACM.

Clean Air Act 40 CFR 61.149Note: Section _
61.149(c)(2)isnotdelegated to the State

Standard for Waste Disposal at AsbestosM i l l s . Provides detailed procedures forhandling and disposal of asbestos containingwaste material generated by an asbestos millas defined by 40 CFR 61.142.

This regulation is consideredrelevant and appropr ia t e to the soilsdisposal. It is not app l i cab l e because
the fac i l i t i e s do not meet theregulatory def init ion of an asbestosmill.

Clean Air Act 40 CFR 61.150Note: Section61.150(a)(4)isnotdelegated to the State

AR Standard for waste disposal formanufacturing, fabricating, demolition,renovation and spraying operations. Similar
to 40 CFR 61.149, this section provideddetailed procedures for processing, handlingand transporting asbestos containing wastematerial generated during buildingdemolition and renovation (among othersources).

A p p l i c a b l e to RACM generated bybuilding demolitions that will occuras part of the removal. Relevant andappropriate for soil disturbanceactivities and for asbestoscontaminated material that does notmeet the strict def ini t ion of RACM.

A: Appl i cab l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirement
X N o t a n A R A R



Clean Air Act 40 CFR 61.151Note: Section
61 .151(c)i sno tdelegated to the State

Standard for inactive waste disposal sites forasbestos mills and manufacturing andfabricating operations. Provides requirementsfor covering, revegatation and signage at
fac i l i t i e s where RACM will be l e f t in place.

These requirements are notapp l i cab l e because the f a c i l i t i e s thatare part of this removal do not meetthe f a c i l i t y de f in i t i ons in the
regulation. These requirements
would be relevant and appropriate toasbestos containing soils/ and ordebris l e f t in place.

Clean Air Act 40 CFR 61.152Note: Section
6 1 . 1 5 2 ( b ) ( 3 ) i s n o tdelegated to the State

AR Air-cleaning. Provides detailed specif icationsif air cleaning is used as part of a system tocontrol asbestos emissions control system.
These requirements would beapplicable if air cleaning is part ofthe building demolitions. It wouldbe relevant and appropriate to other
air cleaning operations.

Clean Air Act 40 CFR 61.154Note: Section
61.154(d)i sno tdelegated to the State

X Standard for active waste disposal sites.Provides requirements for o f f - s i t e disposal
sites receiving asbestos-containing wastematerial from building demolitions and otherspec i f i c sources.

Does not meet the de f ini t ion of an
ARAR which app l i e s only to on-site
actions. Regulations are appl i cab l eto o f f - s i t e disposal of ACM from thebuilding demolitions.

Clean Air Act 40 CFR 61.155 N Standard for operations that convert asbestoscontaining waste material into nonasbestos(asbestos-free) material
It is not anticipated that the removalaction will include any suchtreatment of asbestos containingmaterials. Thi s section will be
applicable if treatment occurs.

A: Appl i cab l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirement
X: Not an ARAR



T S C A 40 CFR Part 763,
Subpart G(implemented by theState under theMontana AsbestosControl Act)

Asbestos Abatement Projects The S t a t e requires that work be
performed in accordance with 40CFR 763.120 and 763.121 (asbestos
abatement pro j e c t s) and 29 CFR1926.58 (asbestos standard for theconstruction industry). Theserequirements will be incorporated
into the health & sa f e ty plan but donot meet the def init ion of an ARAR

National Historic PreservationAct 36 CFR. 800
40 CFR 6.301 (b)43 CFR 7

Establishes procedures to take into accountthe e f f e c t of actions on any historicalproperties included on or eligible for
inclusion on the National Register of HistoricPlaces. If the activity will have an adversee f f e c t , and this e f f e c t can not be reasonably
avoided, measures need to be taken tominimise or mitigate the e f f e c t s .

If cultural resources on or eligible
for the national register are present,it will be necessary to determine ifthere will be an adverse e f f e c t and ifso how the e f f e c t maybe minimizedor mitigated.

Archeological and HistoricPreservation Act
Provides for the preservation of historical andarcheological data that might be lost as partof a federal action. It d i f f e r s from NHPA in
that it encompasses a broader range ofresources than those listed on the NationalRegister and mandates only the preservationof data (including analysis and publication).

A: A p p l i c a b l eR: Relevant & Appropria t eN: Scope of the action does not trigger this requirement
X: Not an ARAR ..4



S T A T E ARARS
Section 75-5-605 of theMontana Water Quality Act Prohibits the causing of po l lu t i on of any statewaters; Section 75-5-103(21)(a)(i) de f ine spollution as contamination or other alteration

of physical, chemical, or biological propertiesof state waters which exceeds that permitted bythe water quality standards.
State s that it is unlawful to place or cause to beplaced any wastes where they will causepol lut ion of any state waters. Any permittedplacement of waste is not placement if thea g e n c y ' s permitt ing authority containsprovisions for review of the placement ofmaterials to ensure it will not cause pollution tostate waters.

These requirements would betriggered only in the event that theremoval action impacts surface ofground waters. Excavation may takeplace close to the Kootenai River.Precautions will need to be put intoplace to prevent accidental release ofasbestos containing soils into theriver. May also be appl i cable ifdisposal of RACM occurs on-site.

Section 75-5-303, MontanaCode Annotated (MCA) States that existing uses of state waters andthe level of water quality necessary to protectthe uses must be maintain^ and protected.

A: A p p l i c a b l eR: Relevant & AppropriateN: Scope of the action does not trigger this requirement
X N o t a n A R A R



Montana Water QualityControl Act ARM 17.30.609 Designates classi f ication of State waters The site of these potential Libby
Asbestos removal actions is locatedon the Kootenai River and Rainy
Creek. Pursuant to ARM 17.30.609,
the water-use c las s i f i cat ion adoptedfor the Kootenai River is B-l exceptfor the portion of the river whichincludes Rainy Creek (mainstem)
from the W.R, Grace Company
water supp ly intake to the KootenaiRiver, which is designated C-l.

Montana Water QualityControl Act
ARM 17.30.623 Establishes standards for B-l waters. The B-1 classification standards provides thatconcentrations of carcinogenic,bioconcentrating, toxic, or harmful

parameters which would remain in the wateraf t er conventional water treatment may notexceed the applicable standards set f or th inthe current version of circular WQB-7.
For asbestos fibers longer that 10 microns inlength, the WQB-7 surface water standard is7,000,000 fibers/ l i t er . __________

Will be appl i cab l e if there is adischarge to the Kootenai River.

A: A p p l i c a b l eR: Relevant & Appropria t eN: Scope of the action does not trigger this requirement
X N o t a n A R A R



Montana Water QualityControl Act ARM 17.30.626 Establishes classifications for C-l waters.
The C-l classi f ication standards provide thatconcentrations of carcinogenic,bioconcentrating, toxic or harmful parametersmay not exceed levels which render the waterharmful, detrimental, or injurious to publichealth. Concentrations of toxic parametersalso may not exceed the appl i cab l e standardsspecif ied in WQB-7. Discharges shallconform with nondegradation rules and maynot cause receiving water concentrations toexceed the applicable standards specif ied inWQB-7.
For asbestos fibers longer that 10 microns inlength, the WQB-7 surface water standard is7,000,000 fibers/ l i t er .

Will be applicable if there is adischarge to Rainy Creek.

Montana Water QualityControl Act ARM 17.30.705 Requires that for any surface water, existingand anticipated uses and the water qualitynecessary to protect these uses must bemaintained and protected unless degradation isallowed under the nondegradation rules atARM 17.30.708.

A: A p p l i c a b l eR: Relevant & Appropria t eN: Scope of the action does not trigger this requirementX : N o t a n A R A R



Montana Water QualityControl Act
T i t l e 17, Chapter 30, Sub-Chapter 6, and T i t l e 17,Chapter 30, Sub-Chapter 13

ARM 17.30.1332 The Water Quality Division has issued generalstonnwater permits for certain activities. Thesubstantive requirements of the f o l l o w i n gpermits are applicable for the f o l l o w i n gactivities: (1) for construction activities:General Discharge Permit for Storm WaterAssociated with Construction Activity, Permit
No. MTR100000 (May 19,1997)
(2) for disposal within the permitted mineboundaries: General Discharge Permit forStorm Water Associated with Mining and withOil and Gas Activities, Permit No. MTR3 00000(September 10,1997).

Generally, the permits require the
permi t t e e to implement Best
Management Practices (BMP) and totake all reasonable steps to minimize
or prevent any discharge which has areasonable likelihood of adverselya f f e c t i n g human health or the
environment However, if there isevidence indicating potential or
realized impacts on water quality dueto any storm water dischargeassociated with the activity, othersubstantive requirements may benecessary.

Montana Water QualityControl Act
ARM 17.30.637 Prohibits discharges containing substances thatwill (a) settle to form objectionable s ludgedeposits or emulsions beneath the surface of the

water or upon adjoining shorelines; (b) createf l o a t i n g debris, scum, a visible oil f i l m (or bepresent hi concentrations at or in excess of 10milligrams per li ter) or globules of grease orother f l oa t ing materials; (c) produce odors,colors or other conditions which create anuisance or render undesirable tastes to f i s hf l e s h or make f i s h inedible; (d)createconcemrauous or combinations of materialswhich are toxic or harmful to human, animal,plant or aquatic l i f e ; (e)create conditions whichproduce undesirable aquatic l i f e .

These requirements would beapplicable to any surface waterdischarges.

A: Appl i cab l eR: Relevant & Appropria t eN: Scope of the action does not trigger this requirement
X : N o t a n A R A R



ARM 17.30.1011 N Provides that any groundwater whose existingquality is higher than the standard for its
class i f ication must be maintained at that highquality unless degradation may be allowedunder the principles established in Section75-5-303, MCA, and the nondegradationrules at ARM Title 17, chapter 30, subchapter7 . • • '

These actions are not expected toa f f e c t ground water.

F l o o d p l a i n and Floodway
Management Act

ARM 36.15.602(5),
36.15.605,36.15.703

N Solid and hazardous waste disposal andstorage of toxic, f lammable , hazardous, orexplosive materials are prohibited anywherein f loodways or f loodpla ins .

According to the National FloodInsurance Program, Floodway
Boundary and Floodway Map, theExport Plant proper ty is outside the100 year f l o od plain. The Screening
Plant, which is at a higher elevationis also presumed to be outside the
100 year f l ood plain. No solid wastedisposal will occur within thef l oodway or f l o o d p l a i n .

F l o o d p l a i n and FloodwayManagement Act
ARM 36.15.701
ARM 36.15.702(2)

N In the f l ood fr inge (i.e., within the f l o o d p l a i nbut outside the f loodway), residential,commercial, industrial, and other structuresmay be permitted subject to certain conditionsrelating to placement of fill, roads, andf l o o d p r o o f i n g . Standards for residential,
commercial or industrial structures are found
in ARM 36.15.702(2)

According to the National FloodInsurance Program, FloodwayBoundary and Floodway Map, theExport Plant property is outside the100 year f l ood plain. The ScreeningPlant, which is at a higher elevationis also presumed to be outside the100 year f l ood plain.

A: Appl i cab l e
R: Relevant & A p p r o p r i a t eN: Scope of the action does not trigger this requirement
X N o t a n A R A R



The Natural Streambed andLand Preservation Act of1975, MCA 75-7*101 etseq.
ARM 36.2.410 Establishes standards if a projectalters or a f f e c t s a streambed, including any

channel change, new diversion, riprap orother streambank protection projec t , j e t t y ,new dam or reservoir or other commercial,industrial or residential development

The removal actions may require
streambank protection. If so, thesubstantive portions of these
requirements would be applicable.

Strip and UMerground MineReclamation Act ARM 17.24.500-761 R Establishes-detailed requirements forreclamation of mines. Certain requirements associated
with required soil cover, minimizingerosion and r u n o f f , establishing ane f f e c t i v e vegetative cover usingnative species, soil amendments andcontrol of fugi t ive emissions areconsidered relevant and appropriateto the disposal site (unless acommercial fa c i l i ty is used).

Montana Asbestos Control
Act 75-2-501 etseq.

ARM 17.74.301 etseq.
Seebelowf orspec i f i cregula-tions

The Montana Asbestos Control Act, andimplementing rules establish standards andprocedures for accreditation of asbestos-related occupations and control of the workperformed by persons in asbestos-relatedoccupations._______________

A: A p p l i c a b l eR: Relevant & Appropr ia t e .N: Scope of the action does not trigger this requirement
X r N o t a n A R A R 10



Montana Asbestos ControlAct ARM17.74.302(3)
ARM 17.74.314

Requirements of accreditation and permittingfor persons engaged in an asbestos-typeoccupation. No person may engage in anasbestos-type occupation unless accredited inthat occupation or may employ or subcontractwith nonaccredited individuals or contractors.No person may conduct an asbestosabatement project without a permit
Section 75-2-511, MCA. Accreditation
requirements —restrictions. A permit fromDEQ is required before any person canconduct an asbestos project The def init ion of"asbestos project" includes the removal,transportation, or disposal of asbestos-containing waste (defined in section 75-2-502(4), MCA & ARM 17.74.302(3). Inaddition, a person who inspects, plans,designs, supervises, contracts for or works onan asbestos project must meet DEQ trainingand accreditation requirements.

The substantive accreditation
requirements will be met by thecontractors used. On-site CERCLAactions do not require a permitThese requirements will beaddressed as part of the Heal th &Safety Plan but do not meet thedefinit ion of an ARAR,

Montana Asbestos ControlAct
ARM 17.74.308 AR Establishes air monitoring requirements forasbestos abatement project s , including forbuilding clearance af t er abatement

These requirements will be fo l lowedunless an equivalent or morestringent approach is deemedappropriate.

A: A p p l i c a b l eR: Relevant & Appropria t eN: Scope of the action does not trigger this requirementX; Not an ARAR 11



Montana Asbestos ControlAct ARM 17.74.335. A
R Asbestos abatement projec t permits. Asbestosabatement projec t s require a permit from

DEQ. The permit conditions include but arenot limited to:
a. a requirement that all workperformed be in accordance with 29CFR Section 1926.58 (asbestosstandards for the construction
industry); and 40 CFR Section763.120,121 (requirements forasbestos abatement projec t s);
b. a requirement that allasbestos be properly disposed in anapproved asbestos disposal fa c i l i ty ."Approved asbestos disposal faci l i ty"is de f ined at ARM 17.54.302(1) as aproperly operated and licensed classH l a n d f i l l as described in ARM17.50.504;
c. a requirement that asbestos
be disposed in accordance with 40CFR Part 61, Subpart M (NationalEmission Standard for Asbestos).See discussion above on NationalEmission Standard for Asbestos.

A p p l i c a b l e to work meeting thedef ini t ion of RACM. Relevant and
Appropr ia t e for soils orcontaminated material that does not
meet the strict def init ion of RACM.The substantive requirements forperformance of the work and properdisposal and will be met by the
contractors used On-site CERCLAactions do not require a permit

A: A p p l i c a b l eR: Relevant & Appropria t eN: Scope of the action does not trigger this requirement
X N o t a n A R A R 12



Montana Asbestos ControlAct
ARM 17.74.338 X Asbestos abatement projec t control measures.An accredited asbestos abatement supervisormust be physically present at all times at thework-site where a permitted asbestosabatement project is being performed andmust be accessible to all workers. On-site air

monitoring oiust be conducted by anaccredited asbestos contractor/supervisor, an .engineer or industrial hygienist

These requirements will beaddressed as part of the H e a l t h &
Safety Plan but do not meet thedefinit ion of an ARAR.

Montana Asbestos ControlAct ARM 17.74.341. X Record keeping. Records of each asbestosabatement project must be retained for aminimiirn of 30 years and must be madeavailable to DEQ at any reasonable time.This section provides a non-inclusive list ofthe records to be retained.

These are procedural requirementsthat do not meet the de f ini t ion of anARAR. Appropr ia t e record keepingfor medical records will beaddressed in the Heal th & SafetyPlan.

A: Appl i cab l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirementX Not an ARAR



ARM 17.8.220

ARM 17.8.223

ARM 17.8.308

Ambient air quality standard for settledpaniculate matter. Participate matter
concentrations in the ambient air shall notexceed the f o l l owing 30-day average: 10 gramsper square meter.
Ambient air quality standards for PM-10. PM-10 concentrations in the ambient air shall notexceed the f o l l o w i n g standards: 150micrograms/cubic meter of air, 24-houraverage; and SO micrograms/cubic meter of air,expected annual average.
Airborne Particulate Matter. Emissions ofairborne particulate matter from any stationarysource shall not exhibit an opacity of 20 percentor greater, averaged over six consecutiveminutes. This standard appl ie s to theproduction, handling, transportation, or storageof any material; to the use of streets, roads, orparking lots; and to construction or demolitionprojects.

The removal action will involve
s ignificant soil disturbance.Particulate/dust levels will need tobe controlled.
Each of the ambient air qualitystandards includes spec i f i c' r e q u i r e m e n t s and methodologies formonitoring and detection. Theserequirements will be fo l lowed unlessan equivalent or more stringentapproach is deemed appropriate.

A: Appl i cab l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirement
X : N o t a n A R A R 14



ARM
17.8.204
ARM17.8.206

Ambient Air Monitoring & AmbientAir Methods and Data: Requke that
all ambient air monitoring, sampling and
data collection, recording, analysis andtransmittal shall be in compliance withthe Montana Quality Assurance Manualexcept when more stringent
requirements are determined to benecessary.

These requirements will be
f o l l owed unless anequivalent or more
stringent approach isdeemed appropriate.

ARM17.8.304 Visible Air Contaminants. No sourcemay discharge emissions into theatmosphere that exhibit an opacity of20 percent or greater, averaged over
six consecutive minutes. Thi sstandard is limited to point sources,
but excludes wood waste burners,incinerator^ and motor vehicles.

No visible emissions are
anticipated.

ARM
17.8.315

Odors. If a business or other activitywill create odors, those odors mustbe controlled, and no business oractivity may cause a public nuisance.

Action is not expected toproduce nuisance levelodors.

A: A p p l i c a b l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirementX : N o t a n A R A R 15



§ 50-64-104Montana CodeAnnotated (MCA)
This section provides for varioussafeguards to prevent release ofasbestos into the air duringdemolition. The prescribedsafeguards include notification of thelocal f ire department, posting ofwarning signs,. wetting qf surfaces,dust emission control, covering andwetting during t ranspor t , anddepositing where materials areunlikely to be disturbed.

T h e s e s t a n d a r d s are
a p p l i c a b l e to b u i l d i n gdemolition and relevant andappropriate to other removalactivities.

50-64-104(7) MCA Requires prevention of asbestos dustdispersion during transportation byrequiring debris to be covered,enclosed and wetted

T h e s e s t a n d a r d s ar ea p p l i c a b l e to b u i l d i n gdemolition and relevant andappropriate to other removalactivities.

Montana HazardousWaste Act 75-10-401et sea.. MCA
Regulations tinder this act establish aregulatory structure for thegeneration, transportation,treatment, storage and disposal ofhai-aidous wastes.

At this time, it is notanticipated that materialmeeting the de f ini t ion ofhazardous waste will bedisturbed or encountered.

A: A p p l i c a b l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirement
X c N o t a n A R A R



ARM17.50.500 -
531

Establishes standards for handlingand disposal of solid waste. Asbestos•waste generated by this removal areGroup n solid wastes.

These standards would beapp l i cab l e for management
of materials and anydisposal which occurs on-site but outside of the Libby
Mine operating permittedboundary. These standards
do not a p p l y to disposalwhich occurs within the
Libby Mine operatingpermitted boundary. For
o f f - s i t e disposal, thesestandards would need to bemet by the permitted solid' w a s t e management facil i ty.

Occupational Heal thAct, §§ 50-70-101 §1
seg.,MCA.

ARMS 17.74.101

ARM§17.74.102

ARM §17.74.101, along with the
similar federal standard in 29 CFR§1910.95, addresses occupationalnoise. . " •
ARM § 17.74.102, along with thesimilar federal standard in 29 CFR
§1910.1000 addresses occupationalair contaminants.

These requirements will beaddressed as part of theHealth & Safety Plan anddo not meet the def init ion
o f a n A R A R .

A: A p p l i c a b l eR: Relevant & AppropriateN: Scope of the action does not trigger this requirement
X : N o t a n A R A R 17



Montana S a f e t y Act
§§ 50-71-201,202
and 203, MCA,

Employee andCommunityHazardous ChemicalInformation Act
§§50-78-201,202,and 204, MCA

State that every employer mustprovide and maintain a safe place ofemployment, provide and require useof sa f e ty devices and safeguards, and
ensure that operations and processesare reasonably adequate to render theplace of employment .safe. §
Stat e that each employer must postnotice of employee rights, maintainat the work place a list of chemicalnames of each chemical in the workplace, and indicate the work areawhere the chemical is stored or used.Employees must be informed of thechemicals at the work place andtrained in the proper handling of thechemicals.

These requirements wi l l be
addressed as part of theH e a l t h & S a f e t y Plan anddo not meet the def init iono f a n A R A R .

These requirements will beaddressed as part of theHealth & Safety Plan anddo not meet the def ini t iono f a n A R A R .

A: Appl i cab l eR: Relevant & Appropr ia t eN: Scope of the action does not trigger this requirementX r N o t a n A R A R


